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Streptococcus pneumoniae Antigens and Vaccines 

Field of the Invention 

The present invention relates to novel Streptococcus pneumoniae 
antigens for the detection of Streptococcus and for the" prevention or attenuation 
of disease caused by Streptococcus. The invention further relates to isolated 
nucleic acid molecules encoding antigenic polypeptides of S. pneumoniae. 
Antigenic polypeptides are also provided, as are vectors, host cells and 
recombinant methods for producing the same. The invention additionally relates 
to diagnostic methods for detecting Streptococcus gene expression. 

Background of the Invention 

Streptococcus pneumoniae has been one of the most extensively studied 
microorganisms since its first isolation in 1881. It was the object of many 
investigations that led to important scientific discoveries. In 1928, Griffith 
observed that when heat-killed encapsulated pneumococci and live strains 
constitutively lacking any capsule were concomitantly injected into mice, the 
nonencapsulated could be converted into encapsulated pneumococci with the 
same capsular type as the heat-killed strain. Years later, the nature of this 
"transforming principle," or carrier of genetic information, was shown to be 
DNA. (Avery, O.T., et al, J. Exp. Med., 79:137-157 (1944)). 

In spite of the vast number of publications on S. pneumoniae many 
questions about its virulence are still unanswered, and this pathogen remains a 
major causative agent of serious human disease, especially community-acquired 
pneumonia. (Johnston, R.B., et aL, Rev. Infect. Dis. 75(Suppl. 6):S509-517 
(1991)). In addition, in developing countries, the pneumococcus is responsible 
for the death of a large number of children under the age of 5 years from 
pneumococcal pneumonia. The incidence of pneumococcal disease is highest in 
infants under 2 years of age and in people over 60 years of age. Pneumococci 
are the second most frequent cause (after Haemophilus influenzae type b) of 
bacterial meningitis and otitis media in children. With- the recent introduction of 
conjugate vaccines for H. influenzae type b, pneumococcal meningitis is likely 
to become increasingly prominent. S. pneumoniae is the most important 
etiologic agent of community-acquired pneumonia in adults and is the second 
most common cause of bacterial meningitis behind Neisseria meningitidis. 

The antibiotic generally prescribed to treat S. pneumoniae is 
benzylpenicillin, although resistance to this and to other antibiotics is found 
occasionally. Pneumococcal resistance to penicillin results from mutations in its 



penicillin-binding proteins. In uncomplicated pneumococcal pneumonia 
caused by a sensitive strain, treatment with penicillin is usually successful 
unless started too late. Erythromycin or clindamycin can be used to treat 
pneumonia in patients hypersensitive to penicillin, but resistant strains to these 
drugs exist. Broad spectrum antibiotics (e.g., the tetracyclines) may also be 
effective, although tetracycline-resistant strains are not rare. In spite of the 
availability of antibiotics, the mortality of pneumococcal bacteremia in the last 
four decades has remained stable between 25 and 29%. (Gillespie, S.H., et al., 
J. Med. Microbiol 25:237-248 (1989). 

S. pneumoniae is carried in the upper respiratory tract by many healthy 
individuals. It has been suggested that attachment of pneumococci is mediated 
by a disaccharide receptor on fibronectin, present on human pharyngeal 
epithelial cells. (Anderson, B J., et aL, J. Immunol 742:2464-2468 (1989). 
The mechanisms by which pneumococci translocate from the nasopharynx to 
the lung, thereby causing pneumonia, or migrate to the blood, giving rise to 
bacteremia or septicemia, are poorly understood. (Johnston, R.B., et aL, Rev. 
Infect Dis. 73(SuppL 6):S509-517 (1991). 

Various proteins have been suggested to be involved in the pathogenicity 
of S. pneumoniae, however, only a few of them have actually been confirmed 
as virulence factors. Pneumococci produce an IgAl protease that might 
interfere with host defense at mucosal surfaces. (Kornfield, S.J., et al, Rev. 
Inf. Dis. 3:521-534 (1981). 5. pneumoniae also produces neuraminidase, an 
enzyme that may facilitate attachment to epithelial cells by cleaving sialic acid 
from the host glycolipids and gangliosides. Partially purified neuraminidase 
was observed to induce meningitis-like symptoms in mice; however, the 
reliability of this finding has been questioned because the neuraminidase 
preparations used were probably contaminated with cell wall products. Other 
pneumococcal proteins besides neuraminidase are involved in the adhesion of 
pneumococci to epithelial and endothelial cells. These pneumococcal proteins 
have as yet not been identified. Recently, Cundell et al, reported that peptide 
permeases can modulate pneumococcal adherence to epithelial and endothelial 
cells. It was, however, unclear whether these permeases function directly as 
adhesions or whether they enhance adherence by modulating the expression of 
pneumococcal adhesions. (DeVelasco, E.A., et al., Micro. Rev. 59:591-603 
(1995). A better understanding of the virulence factors determining its 
pathogenicity will need to be developed to cope with the devastating effects of 
pneumococcal disease in humans. 
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Ironically, despite the prominent role of 5. pneumoniae in the 
discovery of DNA, little is known about the molecular genetics of the organism. 
The 5. pneumoniae genome consists of one circular, covalently closed, double- 
stranded DNA and a collection of so-called variable accessory elements, such as 
prophages, plasmids, transposons and the like. Most physical characteristics 
and almost all of the genes of S. pneumoniae are unknown. Among the few 
that have been identified, most have not been physically mapped or 
characterized in detail. Only a few genes of this organism have been sequenced. 
(See, for instance current versions of GENBANK and other nucleic acid 
databases, and references that relate to the genome of S. pneumoniae such as 
those set out elsewhere herein.) Identification of in vzv<?-expressed, and 
broadly protective, antigens of S. pneumoniae has remained elusive. 

Summary of the Invention 

The present invention provides isolated nucleic acid molecules 
comprising polynucleotides encoding the S. pneumoniae polypeptides described 
in Table 1 and having the amino acid sequences shown as SEQ ID NO:2, SEQ 
ID NO:4, SEQ ID NO:6, and so on through SEQ ID NO:226. Thus, one aspect 
of the invention provides isolated nucleic acid molecules comprising 
polynucleotides having a nucleotide sequence selected from the group consisting 
of: (a) a nucleotide sequence encoding any of the amino acid sequences of the 
polypeptides shown in Table 1; and (b) a nucleotide sequence complementary to 
any of the nucleotide sequences in (a). 

Further embodiments of the invention include isolated nucleic acid 
molecules that comprise a polynucleotide having a nucleotide sequence at least 
90% identical, and more preferably at least 95%, 96%, 97%, 98% or 99% 
identical, to any of the nucleotide sequences in (a) or (b) above, or a 
polynucleotide which hybridizes under stringent hybridization conditions to a 
polynucleotide in (a) or (b) above. This polynucleotide which hybridizes does 
not hybridize under stringent hybridization conditions to a polynucleotide 
having a nucleotide sequence consisting of only A residues or of only T 
residues. Additional nucleic acid embodiments of the invention relate to isolated 
nucleic acid molecules comprising polynucleotides which encode the amino acid 
sequences of epitope-bearing portions of an 5. pneumoniae polypeptide having 
an amino acid sequence in (a) above. 

The present invention also relates to recombinant vectors, which include 
the isolated nucleic acid molecules of the present invention, and to host cells 
containing the recombinant vectors, as well as to methods of making such 



vectors and host cells and for using these vectors for the production of 5. 
pneumoniae polypeptides or peptides by recombinant techniques. 

The invention further provides isolated S. pneumoniae polypeptides 
having an amino acid sequence selected from the group consisting of an amino 
acid sequence of any of the polypeptides described in Table 1. 

The polypeptides of the present invention also include polypeptides 
having an amino acid sequence with at least 70% similarity, and more preferably 
at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% similarity to 
those described in Table 1, as well as polypeptides having an amino acid 
sequence at least 70% identical, more preferably at least 75% identical, and still 
more preferably 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
those above; as well as isolated nucleic acid molecules encoding such 
polypeptides. 

The present invention further provides a vaccine, preferably a 
multi-component vaccine comprising one or more of the S. pneumoniae 
polynucleotides or polypeptides described in Table 1, or fragments thereof, 
together with a pharmaceutically acceptable diluent, carrier, or excipient, 
wherein the S. pneumoniae polypeptide(s) are present in an amount effective to 
elicit an immune response to members of the Streptococcus genus in an animal. 
The S. pneumoniae polypeptides of the present invention may further be 
combined with one or more immunogens of one or more other streptococcal or 
non-streptococcal organisms to produce a multi-component vaccine intended to 
elicit an immunological response against members of the Streptococcus genus 
and, optionally, one or more non-streptococcal organisms. 

The vaccines of the present invention can be administered in a DNA 
form, e.g., "naked" DNA, wherein the DNA encodes one or more streptococcal 
polypeptides and, optionally, one or more polypeptides of a non-streptococcal 
organism. The DNA encoding one or more polypeptides may be constructed 
such that these polypeptides are expressed fusion proteins. 

The vaccines of the present invention may also be administered as a 
component of a genetically engineered organism. Thus, a genetically 
engineered organism which expresses one or more 5. pneumoniae polypeptides 
may be administered to an animal. For example, such a genetically engineered 
organism may contain one or more S. pneumoniae polypeptides of the present 
invention intracellularly, on its cell surface, or in its periplasmic space. Further, 
such a genetically engineered organism may secrete one or more 5. pneumoniae 
polypeptides. - 
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The vaccines of the present invention may be co-administered to an 
animal with an immune system modulator (e.g., CD86 and GM-CSF). 

The invention also provides a method of inducing an immunological 
response in an animal to one or more members of the Streptococcus genus, 
preferrably one or more isolates of the 5. pneumoniae genus, comprising 
administering to the animal a vaccine as described above. 

The invention further provides a method of inducing a protective 
immune response in an animal, sufficient to prevent or attenuate an infection by 
members of the Streptococcus genus, prefeirably at least S. pneumoniae, 
comprising administering to the animal a composition comprising one or more 
of the polynucleotides or polypeptides described in Table 1, or fragments 
thereof. Further, these polypeptides, or fragments thereof, may be conjugated 
to another immunogen and/or administered in admixture with an adjuvant. 

The invention further relates to antibodies elicited in an animal by the 
administration of one or more S. pneumoniae polypeptides of the present 
invention and to methods for producing such antibodies. 

The invention also provides diagnostic methods for detecting the 
expression of genes of members of the Streptococcus genus in an animal. One 
such method involves assaying for the expression of a gene encoding 5. 
pneumoniae peptides in a sample from an animal. This expression may be 
assayed either directly (e.g., by assaying polypeptide levels using antibodies 
elicited in response to amino acid sequences described in Table 1) or indirectly 
(e.g., by assaying for antibodies having specificity for amino acid sequences 
described in Table 1). An example of such a method involves the use of the 
polymerase chain reaction (PCR) to amplify and detect Streptococcus nucleic 
acid sequences. 

The present invention also relates to nucleic acid probes having all or 
part of a nucleotide sequence described in Table 1 (shown as SEQ ID NO:l, 
SEQ ID NO:3, SEQ ID NO:5, and so on through SEQ ID NO:225) which are 
capable of hybridizing under stringent conditions to Streptococcus nucleic acids. 
The invention further relates to a method of detecting one or more Streptococcus 
nucleic acids in a biological sample obtained from an animal, said one or more 
nucleic acids encoding Streptococcus polypeptides, comprising: (a) contacting 
the sample with one or more of the above-described nucleic acid probes, under 
conditions such that hybridization occurs, and (b) detecting hybridization of said 
one or more probes to the Streptococcus nucleic acid present in the biological 
sample. 
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The invention also includes immunoassays, including an 
immunoassay for detecting Streptococcus, preferrably at least isolates of the S. 
pneumoniae genus, comprising incubation of a sample (which is suspected of 
being infected with Streptococcus) with a probe antibody directed against an 
antigen/epitope of 5. pneumoniae, to be detected under conditions allowing the 
formation of an antigen-antibody complex; and detecting the antigen-antibody 
complex which contains the probe antibody. An immunoassay for the detection 
of antibodies which are directed against a Streptococcus antigen comprising the 
incubation of a sample (containing antibodies from a mammal suspected of 
being infected with Streptococcus) with a probe polypeptide including an 
epitope of S. pneumoniae , under conditions that allow the formation of antigen- 
antibody complexes which contain the probe epitope containing antigen. 

Some aspects of the invention pertaining to kits are those for: 
investigating samples for the presence of polynucleotides derived from 
Streptococcus which comprise a polynucleotide probe including a nucleotide 
sequence selected from Table 1 or a fragment thereof of approximately 15 or 
more nucleotides, in an appropriate container; analyzing the samples for the 
presence of antibodies directed against a Streptococcus antigen made up of a 
polypeptide which contains a 5. pneumoniae epitope present in the polypeptide, 
in a suitable container; and analyzing samples for the presence of Streptococcus 
antigens made up of an anti-S. pneumoniae antibody, in a suitable container. 

Detailed Description 

The present invention relates to recombinant antigenic 5. pneumoniae 
polypeptides and fragments thereof. The invention also relates to methods for 
using these polypeptides to produce immunological responses and to confer 
immunological protection to disease caused by members of the genus 
Streptococcus, at least isolates of the S. pneumoniae genus. The invention 
further relates to nucleic acid sequences which encode antigenic 5. pneumoniae 
polypeptides and to methods for detecting S. pneumoniae nucleic acids and 
polypeptides in biological samples. The invention also relates to S. 
pneumoniae-specific antibodies and methods for detecting such antibodies 
produced in a host animal. 

Definitions 

The following definitions are provided to clarify the subject matter 
which the inventors consider to be the present invention. 



As used herein, the phrase "pathogenic agent" means an agent which 
causes a disease state or affliction in an animal. Included within this definition, 
for examples, are bacteria, protozoans, fungi, viruses and metazoan parasites 
which either produce a disease state or render an animal infected with such an 
organism susceptible to a disease state (e.g., a secondary infection). Further 
included are species and strains of the genus Streptococcus which produce 
disease states in animals. 

As used herein, the term "organism" means any living biological 
system, including viruses, regardless of whether it is a pathogenic agent. 

As used herein, the term "Streptococcus" means any species or strain of 
bacteria which is members of the genus Streptococcus, Such species and 
strains are known to those of skill in the art, and include those that are 
pathogenic and those that are not. 

As used herein, the phrase "one or more S. pneumoniae polypeptides of 
the present invention" means polypeptides comprising the amino acid sequence 
of one or more of the S, pneumoniae polypeptides described in Table 1 and 
disclosed as SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, and so on through 
SEQ ID NO:226. These polypeptides may be expressed as fusion proteins 
wherein the S. pneumoniae polypeptides of the present invention are linked to 
additional amino acid sequences which may be of streptococcal or non- 
streptococcal origin. This phrase further includes polypeptide comprising 
fragments of the S. pneumoniae polypeptides of the present invention. 

Additional definitions are provided throughout the specification. 

Explanation of Table 1 

Table 1,, below, provides information describing 113 open reading 
frames (ORFs) which encode potentially antigenic polypeptides of S. 
pneumoniae of the present invention. The table lists the ORF identifier which 
consists of the letters SP, which denote S. pneumoniae, followed immediately 
by a three digit numeric code, which arbitrarily number the potentially antigenic 
polypeptides of 5. pneumoniae of the present invention and the nucleotide or 
amino acid sequence of each ORF and encoded polypeptide. The table further 
correlates the ORF identifier with a sequence identification number (SEQ ID 
NO:). The actual nucleotide or amino acid sequence of each ORF identifier is 
also shown in the Sequence Listing under the corresponding SEQ ID NO. 

Thus, for example, the designation "SP126" refers to both the 
nucleotide and amino acid sequences of 5. pneumoniae polypeptide number 126 
of the present invention. Further, "SP126" correlates with the nucleotide 



sequence shown as SEQ ID NO:223 and with the amino acid sequence shown 
as SEQ ID NO:224 as is described in Table 1. 

The open reading frame within each "ORF" begins with the second 
nucleotide shown. Thus, the first codon for each nucleotide sequence shown is 
bases 2-4, the second 5-7, the third 8-10, and so on. 

Explanation of Table 2 

Table 2 lists the antigenic epitopes present in each of the S. pneumoniae 
polypeptides described in Table 1 as predicted by the inventors. Each 5. 
pneumoniae polypeptide shown in Table 1 has one or more antigenic epitopes 
described in Table 2. It will be appreciated that depending on the analytical 
criteria used to predict antigenic determinants, the exact address of the 
determinant may vary slightly. The exact location of the antigenic determinant 
may shift by about 1 to 5 residues, more likely 1 to 2 residues, depending on 
the criteria used. Thus, the first antigenic determinant described in Table 2, 
"Lys-1 to Ile-10" of SP001, represents a peptide comprising the lysine at 
position 1 in SEQ ID NO:2 through and including the isoleucine at position 10 
in SEQ ID NO:2, but may include more or fewer residues than those 10. It will 
also be appreciated that, generally speaking, amino acids can be added to either 
terminus of a peptide or polypeptide containing an antigenic epitope without 
affecting its activity, whereas removing residues from a peptide or polypeptide 
containing only the antigenic determinant is much more likely to destroy 
activity. It will be appreciated that the residues and locations shown described 
in Table 2 correspond to the amino acid sequences for each ORF shown in 
Table 1 and in the Sequence Listing. 

Explanation of Table 3 

Table 3 shows PCR primers designed by the inventors for the 
amplification of polynucleotides encoding polypeptides of the present invention 
according to the method of Example 1. PCR primer design is routine in the art 
and those shown in Table 3 are provided merely for the convenience of the 
skilled artisan. It will be appreciated that others can be used with equal success. 

For each primer, the table lists the corresponding ORF designation from 
Table 1 followed by either an "A" or a "B". The "A" primers are the 5' primers 
and the "B ,! primers 3'. A restriction enzyme site was built into each primer to 
allow ease of cloning. The restriction enzyme which will recognize and cleave a 
sequence within each primer is shown in Table 3, as well, under the heading 



"RE" for restriction enzyme. Finally the sequence identifier is shown in Table 
3 for each primer for easy correlation with the Sequence Listing. 

Selection of Nucleic Acid Sequences Encoding Antigenic S. 
pneumoniae Polypeptides 

The present invention provides a select number of ORFs from those 
presented in the fragments of the S. pneumoniae genome which may prove 
useful for the generation of a protective immune response. The sequenced S. 
pneumoniae genomic DNA was obtained from a sub-cultured isolate of 5. 
pneumoniae Strain 7/87 14.8.91, which has been deposited at the American 
Type Culture Collection, as a convenience to those of skill in the art. The S . 
pneumoniae isolate was deposited on October 10, 1996 at the ATCC, 12301 
Park Lawn Drive, Rockville, Maryland 20852, and given accession number 
55840. A genomic library constructed from DNA isolated from the S. 
pneumoniae isolate was also deposited at the ATCC on- October 11, 1996 and 
given ATCC Deposit No. 97755. A more complete listing of the sequence 
obtained from the 5. pneumoniae genome may be found in co-pending U.S. 
Provisional Application Serial No. 60/029,960, filed 10/31/96, incorporated 
herein by reference in its entirety. Some ORFs contained in the subset of 
fragments of the S. pneumoniae genome disclosed herein were derived through 
the use of a number of screening criteria detailed below. 

The selected ORFs do not consist of complete ORFs. Although a 
polypeptide representing a complete ORF may be the closest approximation of a 
protein native to an organism, it is not always preferred to express a complete 
ORF in a heterologous system. It may be challenging to express and purify a 
highly hydrophobic protein by common laboratory methods. Thus, the 
•polypeptide vaccine candidates described herein may have been modified 
slightly to simplify the production of recombinant protein. For example, 
nucleotide sequences which encode highly hydrophobic domains, such as those 
found at the amino terminal signal sequence, have been excluded from some 
constructs used for in vitro expression of the polypeptides. Furthermore, any 
highly hydrophobic amino acid sequences occurring at the carboxy terminus 
have also been excluded from the recombinant expression constructs. Thus, in 
one embodiment, a polypeptide which represents a truncated or modified ORF 
may be used as an antigen. 

While numerous methods are known in the art for selecting potentially 
-immunogenic polypeptides, many of the ORFs disclosed herein were selected 
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on the basis of screening all theoretical S. pneumoniae ORFs for several 
aspects of potential immunogenicity. One set of selection criteria are as follows: 

1. Type I signal sequence: An amino terminal type I signal sequence 
generally directs a nascent protein across the plasma and outer membranes to the 
exterior of the bacterial cell Experimental evidence obtained from studies with 
Escherichia coli suggests that the typical type I signal sequence consists of the 
following biochemical and physical attributes (Izard, J. W. and Kendall, D. A. 
Mol Microbiol 13:765-773 (1994)). The length of the type I signal sequence 
is approximately 15 to 25 primarily hydrophobic amino acid residues with a net 
positive charge in the extreme amino terminus. In addition, the central region of 
the signal sequence adopts an alpha-helical conformation in a hydrophobic 
environment. Finally, the region surrounding the actual site of cleavage is 
ideally six residues long, with small side-chain amino acids in the -1 and -3 
positions. 

2. Type IV signal sequence: The type IV signal sequence is an example 
of the several types of functional signal sequences which exist in addition to the 
type I signal sequence detailed above. Although functionally related, the type 
IV signal sequence possesses a unique set of biochemical and physical attributes 
(Strom, M. S. and Lory, S., /. BacterioL 174:7345-7351 (1992)). These ace 
typically six to eight amino acids with a net basic charge followed by an 
additional sixteen to thirty primarily hydrophobic residues. The cleavage site of 
a type IV signal sequence is typically after the initial six to eight amino acids at 
the extreme amino terminus . In addition, type IV signal sequences generally 
contain a phenylalanine residue at the +1 site relative to the cleavage site. 

3. Lipoprotein: Studies of the cleavage sites of twenty-six bacterial 
lipoprotein precursors has allowed the definition of a consensus amino acid 
sequence for lipoprotein cleavage. Nearly three-fourths of the bacterial 
lipoprotein precursors examined contained the sequence L-(A,S)-(G,A)-C at 
positions -3 to +1, relative to the point of cleavage (Hayashi, S. and Wu, H. 
C.,/. Bioenerg. Biomembr. 22:451-471 (1990)). 

4. LPXTG motif: It has been experimentally determined that most 
anchored proteins found on the surface of gram-positive bacteria possess a 
highly conserved carboxy terminal sequence. More than fifty such proteins 
from organisms such as S. pyogenes, 5. mutans, E. faecalis, S. pneumoniae, 
and others, have been identified based on their extracellular location and 
carboxy terminal amino acid sequence (Fischetti, V. A., ASM News 
62:405-410 (1996)). The conserved region consists of six charged amino acids 
at the extreme carboxy terminus coupled to 15-20 hydrophobic amino acids 
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presumed to function as a transmembrane domain. Immediately adjacent to 
the transmembrane domain is a six amino acid sequence conserved in nearly all 
proteins examined. The amino acid sequence of this region is L-P-X-T-G-X, 
where X is any amino acid. 

An algorithm for selecting antigenic and immunogenic S. pneumoniae 
polypeptides including the foregoing criteria was developed. Use of the 
algorithm by the inventors to select immunologically useful S. pneumoniae 
polypeptides resulted in the selection of a number of the disclosed ORFs. 
Polypeptides comprising the polypeptides identified in this group may be 
produced by techniques standard in the art and as further described herein. 

Nucleic Acid Molecules 

The present invention provides isolated nucleic acid molecules 
comprising polynucleotides encoding the S. pneumoniae polypeptides having 
the amino acid sequences described in Table 1 and shown as SEQ ID NO:2, 
SEQ ID NO:4, SEQ ID NO:6, and so on through SEQ ID NO:226, which were 
determined by sequencing the genome of S. pneumoniae and selected as 
putative immunogens. 

Unless otherwise indicated, all nucleotide sequences determined by 
sequencing a DNA molecule herein were determined using an automated DNA 
sequencer (such as the Model 373 from Applied Biosystems, Inc.), and all 
amino acid sequences of polypeptides encoded by DNA molecules determined 
herein were predicted by translation of DNA sequences determined as above. 
Therefore, as is known in the art for any DNA sequence determined by this 
automated approach, any nucleotide sequence determined herein may contain 
some errors. Nucleotide sequences determined by automation are typically at 
least about 90% identical, more typically at least about 95% to at least about 
99.9% identical to the actual nucleotide sequence of the sequenced DNA 
molecule. The actual sequence can be more precisely determined by other 
approaches including manual DNA sequencing methods well known in the art. 
As is also known in the art, a single insertion or deletion in a determined 
nucleotide sequence compared to the actual sequence will cause a frame shift in 
translation of the nucleotide sequence such that the predicted amino acid 
sequence encoded by a determined nucleotide sequence will be completely 
different from the amino acid sequence actually encoded by 'the sequenced DNA 
molecule, beginning at the point of such an insertion or deletion. 

Unless otherwise indicated, each "nucleotide sequence" set forth herein 
is presented as a sequence of deoxyribonucleotides (abbreviated A, G , C and 
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T). However, by "nucleotide sequence" of a nucleic acid molecule or 
polynucleotide is intended, for a DNA molecule or polynucleotide, a sequence 
of deoxyribonucleotides, and for an RNA molecule or polynucleotide, the 
corresponding sequence of ribonucleotides (A, G, C and U), where each 
thymidine deoxyribonucleotide (T) in the specified deoxyribonucleotide 
sequence is replaced by the ribonucleotide uridine (U). For instance, reference 
to an RNA molecule having a sequence described in Table 1 set forth using 
deoxyribonucleotide abbreviations is intended to indicate an RNA molecule 
having a sequence in which each deoxyribonucleotide A, G or C described in 
Table 1 has been replaced by the corresponding ribonucleotide A, G or C, and 
each deoxyribonucleotide T has been replaced by a ribonucleotide U. 

, Nucleic acid molecules of the present invention may be in the form of 
RNA, such as mRNA, or in the form of DNA, including, for instance, cDNA 
and genomic DNA obtained by cloning or produced synthetically. The DNA 
may be double-stranded or single-stranded. Single-stranded DNA or RNA may 
be the coding strand, also known as the sense strand, or it may be the 
non-coding strand, also referred to as the anti-sense strand. 

By "isolated" nucleic acid molecule(s) is intended a nucleic acid 
molecule, DNA or RNA, which has been removed from its native environment. 
For example, recombinant DNA molecules contained in a vector are considered 
isolated for the purposes of the present invention. Further examples of isolated 
DNA molecules include recombinant DNA molecules maintained in 
heterologous host cells or purified (partially or substantially) DNA molecules in 
solution. Isolated RNA molecules include in vivo or in vitro RNA transcripts of 
the DNA molecules of the present invention. Isolated nucleic acid molecules 
according to the present invention further include such molecules produced 
synthetically. 

Isolated nucleic acid molecules of the present invention include DNA 
molecules comprising a nucleotide sequence described in Table 1 and shown as 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, and so on through SEQ ID 
NO:225; DNA molecules comprising the coding sequences for the polypeptides 
described in Table 1 and shown as SEQ ID NO:2, SEQ ID NO:4, SEQ ID 
NO:6, and so on through SEQ ID NO:226; and DNA molecules which comprise 
sequences substantially different from those described above but which, due to 
the degeneracy of the genetic code, still encode the 5. pneumoniae polypeptides 
described in Table 1. Of course, the genetic code is well known in the art. 
Thus, it would be routine for one skilled in the art to generate such degenerate 
variants. 
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The invention also provides nucleic acid molecules having sequences 
complementary to any one of those described in Table 1. Such isolated 
molecules, particularly DNA molecules, are useful as probes for detecting 
expression of Streptococcal genes, for instance, by Northern blot analysis or the 
polymerase chain reaction (PCR). 

The present invention is further directed to fragments of the isolated 
nucleic acid molecules described herein. By a fragment of an isolated nucleic 
acid molecule having a nucleotide sequence described in Table 1 , is intended 
fragments at least about 15 nt, and more preferably at least about 17 nt, still 
more preferably at least about 20 nt, and even more preferably, at least about 25 
nt in length which are useful as diagnostic probes and primers as discussed 
herein., Of course, larger fragments 50-100 nt in length are also useful 
according to the present invention as are fragments corresponding to most, if 
not all, of a nucleotide sequence described in Table 1. By a fragment at least 20 
nt in length, for example, is intended fragments which include 20 or more 
contiguous bases of a nucleotide sequence as described in Table 1. Since the 
nucleotide sequences identified in Table 1 are provided as SEQ ID NO:l, SEQ 
ID NO:3, SEQ ID NO:5, and so on through SEQ ID NO:225, generating such 
DNA fragments would be routine to the skilled artisan. For example, such 
fragments could be generated synthetically. 

Preferred nucleic acid fragments of the present invention also include 
nucleic acid molecules comprising nucleotide sequences encoding 
epitope-bearing portions of the S. pneumoniae polypeptides identified in Table 
1. Such nucleic acid fragments of the present invention include, for example, 
nucleotide sequences encoding polypeptide fragments comprising from about 
the amino terminal residue to about the carboxy terminal residue of each 
fragment shown in Table 2. The above referred to polypeptide fragments are 
antigenic regions of the 5. pneumoniae polypeptides identified in Table 1. 

In another aspect, the invention provides isolated nucleic acid molecules 
comprising polynucleotides which hybridize under stringent hybridization 
conditions to a portion of a polynucleotide in a nucleic acid molecule of the 
invention described above, for instance, a nucleic acid sequence identified in 
Table 1. By "stringent hybridization conditions" is intended overnight 
incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (150 mM 
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 g/ml denatured, sheared 
salmon sperm DNA, followed by washing the filters in O.lx SSC at about 
65°C. 
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By polynucleotides which hybridize to a "portion" of a polynucleotide 
is intended polynucleotides (either DNA or RNA) which hybridize to at least 
about 15 nucleotides (nt), and more preferably at least about 17 nt, still more 
preferably at least about 20 nt, and even more preferably about 25-70 nt of the 
reference polynucleotide. These are useful as diagnostic probes and primers as 
discussed above and in more detail below. 

Of course, polynucleotides hybridizing to a larger portion of the 
reference polynucleotide, for instance, a portion 50-100 nt in length, or even to 
the entire length of the reference polynucleotide, are also useful as probes 
according to the present invention, as are polynucleotides corresponding to 
most, if not all, of a nucleotide sequence as identified in Table 1. By a portion 
of a polynucleotide of "at least 20 nt in length," for example, is intended 20 or 
more contiguous nucleotides from the nucleotide sequence of the reference 
polynucleotide (e.g., a nucleotide sequences as described in Table 1). As noted 
above, such portions are useful diagnostically either as probes according to 
conventional DNA hybridization techniques or as primers for amplification of a 
target sequence by PCR, as described in the literature (for instance, in Molecular 
Cloning, A Laboratory Manual, 2nd. edition, Sambrook, J., Fritsch, E. F. and 
Maniatis, T., eds., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y. (1989), the entire disclosure of which is hereby incorporated herein by 
reference). 

Since nucleic acid sequences encoding the S. pneumoniae polypeptides 
of the present invention are identified in Table 1 and provided as SEQ ID NO:l, 
SEQ ID NO:3, SEQ ID NO:5, and so on through SEQ ID NO:225, generating 
polynucleotides which hybridize to portions of these sequences would be 
routine to the skilled artisan. For example, the hybridizing polynucleotides of 
the present invention could be generated synthetically according to known 
techniques. 

As indicated, nucleic acid molecules of the present invention which 
encode S. pneumoniae polypeptides of the present invention may include, but 
are not limited to those encoding the amino acid sequences of the polypeptides 
by themselves; and additional coding sequences which code for additional 
amino acids, such as those which provide additional functionalities. Thus, the 
sequences encoding these polypeptides may be fused to a marker sequence, 
such as a sequence encoding a peptide which facilitates purification of the fused 
polypeptide. In certain preferred embodiments of this aspect of the invention, 
the marker amino acid sequence is a hexa-histidine peptide, such as the tag 
provided in a pQE vector (Qiagen, Inc.), among others, many of which are 
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commercially available. As described by Gentz and colleagues (Proa Natl. 
Acad. Sci. USA 86:821-824 (1989)), for instance, hexa-histidine provides for 
convenient purification of the resulting fusion protein. 

Thus, the present invention also includes genetic fusions wherein the S. 
pneumoniae nucleic acid sequences coding sequences identified in Table 1 are 
linked to additional nucleic acid sequences to produce fusion proteins. These 
fusion proteins may include epitopes of streptococcal or non-streptococcal 
origin designed to produce proteins having enhanced immunogenicity. Further, 
the fusion proteins of the present invention may contain antigenic determinants 
known to provide helper T-cell stimulation, peptides encoding sites for 
post-translational modifications which enhance immunogenicity (e.g., 
acylation), peptides which facilitate purification (e.g., histidine "tag"), or amino 
acid sequences which target the fusion protein to a desired location (e.g., a 
heterologous leader sequence). 

In all cases of bacterial expression, an N-terminal methionine residues is 
added. In many cases, however, the N-terminal methionine residues is cleaved 
off post-translationally. Thus, the invention includes polypeptides shown in 
Table 1 with, and without an N-termainal methionine. 

The present invention thus includes nucleic acid molecules and 
sequences which encode fusion proteins comprising one or more S. 
pneumoniae polypeptides of the present invention fused to an amino acid 
sequence which allows for post-translational modification to enhance 
immunogenicity. This post-translational modification may occur either in vitro 
or when the fusion protein is expressed in vivo in a host cell. An example of 
such a modification is the introduction of an amino acid sequence which results 
in the attachment of a lipid moiety. 

Thus, as indicated above, the present invention includes genetic fusions 
wherein a S. pneumoniae nucleic acid sequence identified in Table 1 is linked to 
a nucleotide sequence encoding another amino acid sequence. These other 
amino acid sequences may be of streptococcal origin (e.g., another sequence 
selected from Table 1) or non-streptococcal origin. 

The present invention further relates to variants of the nucleic acid 
molecules of the present invention, which encode portions, analogs or 
derivatives of the S. pneumoniae polypeptides described in Table 1. Variants 
may occur naturally, such as a natural allelic variant. By an "allelic variant" is 
intended one of several alternate forms of a gene occupying a given locus on a 
chromosome of an organism (Genes II, Lewin, B., ed., John Wiley & Sons, 
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New York (1985)). Non-naturally occurring variants may be produced using 
art-known mutagenesis techniques. 

Such variants include those produced by nucleotide substitutions, 
deletions or additions. The substitutions, deletions or additions may involve 
one or more nucleotides. These variants may be altered in coding regions, 
non-coding regions, or both. Alterations in the coding regions may produce 
conservative or non-conservative amino acid substitutions, deletions or 
additions. Especially preferred among these are silent substitutions, additions 
and deletions, which do not alter the properties and activities of the 5. 
pneumoniae polypeptides disclosed herein or portions thereof. Silent 
substitution are most likely to be made in non-epitopic regions. Guidance 
regarding those regions containing epitopes is provided herein, for example, in 
Table 2. Also especially preferred in this regard are conservative substitutions. 

Further embodiments of the invention include isolated nucleic acid 
molecules comprising a polynucleotide having a nucleotide sequence at least 
90% identical, and more preferably at least 95%, 96%, 97%, 98% or 99% 
identical to: (a) a nucleotide sequence encoding any of the amino acid sequences 
of the polypeptides identified in Table 1; and (b) a nucleotide sequence 
complementary to any of the nucleotide sequences in (a) above. 

By a polynucleotide having a nucleotide sequence at least, for example, 
95% "identical" to a reference nucleotide sequence encoding a S. pneumoniae 
polypeptide described in Table 1, is intended that the nucleotide sequence of the 
polynucleotide is identical to the reference sequence except that the 
polynucleotide sequence may include up to five point mutations per each 100 
nucleotides of the reference nucleotide sequence encoding the subject S. 
pneumoniae polypeptide. In other words, to obtain a polynucleotide having a 
nucleotide sequence at least 95% identical to a reference nucleotide sequence, up 
to 5% of the nucleotides in the reference sequence may be deleted or substituted 
with another nucleotide, or a number of nucleotides up to 5% of the total 
nucleotides in the reference sequence may be inserted into the reference 
sequence. These mutations of the reference sequence may occur at the 5' or 3' 
terminal positions of the reference nucleotide sequence or anywhere between 
those terminal positions, interspersed either individually among nucleotides in 
the reference sequence or in one or more contiguous groups within the reference 
sequence. 

Certain nucleotides within some of the nucleic acid sequences shown in 
Table 1 were ambiguous upon sequencing. Completely unknown sequences are 
shown as an "N'\ Other unresolved nucleotides are known to be either a 
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purine, shown as "R", or a pyrimidine, shown as "Y". Accordingly, when 
determining identity between two nucleotide sequences, identity is met where 
any nucleotide, including an "R", "Y" or "N'\ is found in a test sequence and at 
the corresponding position in the referece sequence (from Table 1). Likewise, 
an A, G or "R" in a test sequence is identical to an "R" in the reference 
sequence; and a T, C or "Y" in a test sequence is identical to a "Y" in the 
reference sequence. 

As a practical matter, whether any particular nucleic acid molecule is at 
least 90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, a nucleotide 
sequence described in Table 1 can be determined conventionally using known 
computer programs such as the Bestfit program (Wisconsin Sequence Analysis 
Package, Version 8 for Unix, Genetics Computer Group, University Research 
Park, 575 Science Drive, Madison, WI 53711). Bestfit uses the local 
homology algorithm of Smith and Waterman {Advances in Applied Mathematics 
2:482-489 (1981)), to find the best segment of homology between two 
sequences. When using Bestfit or any other sequence alignment program to 
determine whether a particular sequence is, for instance, 95% identical to a 
reference sequence according to the present invention, the parameters are set, of 
course, such that the percentage of identity is calculated over the full length of 
the reference nucleotide sequence and that gaps in homology of up to 5% of the 
total number of nucleotides in the reference sequence are allowed. 

The present application is directed to nucleic acid molecules at least 
90%, 95%, 96%, 97%, 98% or 99% identical to a nucleic acid sequences 
described in Table 1. One of skill in the art would still know how to use the 
nucleic acid molecule, for instance, as a hybridization probe or a polymerase 
chain reaction (PCR) primer. Uses of the nucleic acid molecules of the present 
invention include, inter alia, (1) isolating Streptococcal genes or allelic variants 
thereof from either a genomic or cDNA library and (2) Northern Blot or PCR 
analysis for detecting Streptococcal mRNA expression. 

Of course, due to the degeneracy of the genetic code, one of ordinary 
skill in the art will immediately recognize that a large number of nucleic acid 
molecules having a sequence at least 90%, 95%, 96%, 97%, 98%, or 99% 
identical to a nucleic acid sequence identified in Table 1 will encode the same 
polypeptide. In fact, since degenerate variants of these nucleotide sequences all 
encode the same polypeptide, this will be clear to the skilled artisan even 
without performing the above described comparison assay. 

It will be further recognized in the art that, for such nucleic acid 
molecules that are not degenerate variants, a reasonable number will also encode 
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proteins having antigenic epitopes of the S. pneumoniae polypeptides of the 
present invention. This is because the skilled artisan is fully aware of amino 
acid substitutions that are either less likely or not likely to significantly effect the 
antigenicity of a polypeptide {e.g., replacement of an amino acid in a region 
which is not believed to form an antigenic epitope). For example, since 
antigenic epitopes have been identified which contain as few as six amino acids 
(see Harlow, et aL, Antibodies: A Laboratory Manual, 2nd Ed; Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New York (1988), page 76), in 
instances where a polypeptide has multiple antigenic epitopes the alteration of 
several amino acid residues would often not be expected to eliminate all of the 
antigenic epitopes of that polypeptide. This is especially so when the alterations 
are in regions believed to not constitute antigenic epitopes. 

Vectors and Host Cells 

The present invention also relates to vectors which include the isolated 
DNA molecules of the present invention, host cells which are genetically 
engineered with the recombinant vectors, and the production of S. pneumoniae 
polypeptides or fragments thereof by recombinant techniques. 

Recombinant constructs may be introduced into host cells using well 
known techniques such as infection, transduction, transfection, transvection, 
electroporation and transformation. The vector may be, for example, a phage, 
plasmid, viral or retroviral vector. Retroviral vectors may be replication 
competent or replication defective. In the latter case, viral propagation generally 
will occur only in complementing host cells. 

The polynucleotides may be joined to a vector containing a selectable 
marker for propagation in a host. Generally, a plasmid vector is introduced in a 
precipitate, such as a calcium phosphate precipitate, or in a complex with a 
charged lipid. If the vector is a virus, it may be packaged in vitro using an 
appropriate packaging cell line and then transduced into host cells. 

Preferred are vectors comprising exacting control regions to the 
polynucleotide of interest. Appropriate trans-acting factors may be supplied by 
the host, supplied by a complementing vector or supplied by the vector itself 
upon introduction into the host. 

In certain preferred embodiments in this regard, the vectors provide for 
specific expression, which may be inducible and/or cell type-specific. 
Particularly preferred among such vectors are those inducible by environmental 
factors that are easy to manipulate, such as temperature and nutrient additives. 
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Expression vectors useful in the present invention include 
chromosomal-, episomal- and virus-derived vectors, e.g., vectors derived from 
bacterial plasmids, bacteriophage, yeast episomes, yeast chromosomal 
elements, viruses such as baculoviruses, papova viruses, vaccinia viruses, 
adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, and 
vectors derived from combinations thereof, such as cosmids and phagemids. 

The DNA insert should be operatively linked to an appropriate promoter, 
such as the phage lambda PL promoter, the E. coli lac, trp and tac promoters, 
the SV40 early and late promoters and promoters of retroviral LTRs, to name a 
few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, 
termination and, in the transcribed region, a ribosome binding site for 
translation. The coding portion of the mature transcripts expressed by the 
constructs will preferably include a translation initiating site at the beginning and 
a termination codon (UAA, UGA or UAG) appropriately positioned at the end 
of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase or neomycin 
resistance for eukaryotic cell culture and tetracycline or ampicillin resistance 
genes for culturing in E. coli and other bacteria. Representative examples of 
appropriate hosts include, but are not limited to, bacterial cells, such as E, coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast 
cells; insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells 
such as CHO, COS and Bowes melanoma cells; and plant cells. Appropriate 
culture mediums and conditions for the above-described host cells are known in 
the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and 
pQE-9, available from Qiagen; pBS vectors, Phagescript vectors, Bluescript 
vectors, pNH8A, pNH16a, pNH18A, pNH46A available from Stratagene; pET 
series of vectors available fromNovagen; and ptrc99a, pKK223-3, pKK233-3, 
pDR540, pRIT5 available from Pharmacia. Among preferred eukaryotic 
vectors are pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from 
Stratagene; and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. 
Other suitable vectors will be readily apparent to the skilled artisan. 

Among known bacterial promoters suitable for use in the present 
invention include the E, coli lacl and lacL promoters, the T3 and T7 promoters, 
the gpt promoter, the lambda PR and PL promoters and the trp promoter. 
Suitable eukaryotic promoters include the CMV immediate early promoter, the 
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HSV thymidine kinase promoter, the early and late SV40 promoters, the 
promoters of retroviral LTRs, such as those of the Rous sarcoma virus (RSV), 
and metallothionein promoters, such as the mouse metallothionein-I promoter. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic 
lipid-mediated transfection, electroporation, transduction, infection or other 
methods. Such methods are described in many standard laboratory manuals 
(for example, Davis, et al, Basic Methods In Molecular Biology (1986)). 

Transcription of DNA encoding the polypeptides of the present 
invention by higher eukaryotes may be increased by inserting an enhancer 
sequence into the vector. Enhancers are exacting elements of DNA, usually 
about from 10 to 300 bp that act to increase transcriptional activity of a promoter 
in a given host cell-type. Examples of enhancers include the SV40 enhancer, 
which is located on the late side of the replication origin at bp 100 to 270, the 
cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side 
of the replication origin, and adenovirus enhancers. 

For secretion of the translated polypeptide into the lumen of the 
endoplasmic reticulum, into the periplasmic space or into the extracellular 
environment, appropriate secretion signals may be incorporated into the 
expressed polypeptide. The signals may be endogenous to the polypeptide or 
they may be heterologous signals. 

The polypeptide may be expressed in a modified form, such as a fusion 
protein, and may include not only secretion signals, but also additional 
heterologous functional regions. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence in the host cell, during 
purification, or during subsequent handling and storage. Also, peptide moieties 
may be added to the polypeptide to facilitate purification. Such regions may be 
removed prior to final preparation of the polypeptide. The addition of peptide 
moieties to polypeptides to engender secretion or excretion, to improve stability 
and to facilitate purification, among others, are familiar and routine techniques 
in the art. A preferred fusion protein comprises a heterologous region from 
immunoglobulin that is useful to solubilize proteins. For example, EP-A-O 464 
533 (Canadian counterpart 2045869) discloses fusion proteins comprising 
various portions of constant region of immunoglobin molecules together with 
another human protein or part thereof. In many cases, the Fc part in a fusion 
protein is thoroughly advantageous for use in- therapy- and diagnosis and thus 
results, for example, in improved pharmacokinetic properties (EP-A 0232 262). 
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On the other hand, for some uses it would be desirable to be able to delete the 
Fc part after the fusion protein has been expressed, detected and purified in the 
advantageous manner described. This is the case when Fc portion proves to be 
a hindrance to use in therapy and diagnosis, for example when the fusion 
protein is to be used as antigen for immunizations. In drug discovery, for 
example, human proteins, such as, hEL5-receptor has been fused with Fc 
portions for the purpose of high-throughput screening assays to identify 
antagonists of hIL-5. See Bennett, D. et aL, J. Molec. Recogn. 5:52-58 (1995) 
and Johanson, K. et al, J. Biol Chem. 270 <76J:9459-9471 (1995). 

The 5. pneumoniae polypeptides can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate 
or ethanol precipitation, acid extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography, hydrophobic interaction 
chromatography, affinity chromatography, hydroxylapatite chromatography, 
lectin chromatography and high performance liquid chromatography ("HPLC") 
is employed for purification. Polypeptides of the present invention include 
naturally purified products, products of chemical synthetic procedures, and 
products produced by recombinant techniques from a prokaryotic or eukaryotic 
host, including, for example, bacterial, yeast, higher plant, insect and 
mammalian cells. 

Polypeptides and Fragments 

The invention further provides isolated polypeptides having the amino 
acid sequences described in Table 1, and shown as SEQ ID NO:2, SEQ ID 
NO:4, SEQ ID NO:6, and so on through SEQ ID NO:226, and peptides or 
polypeptides comprising portions of the above polypeptides. The terms 
"peptide" and "oligopeptide" are considered synonymous (as is commonly 
recognized) and each term can be used interchangeably as the context requires to 
indicate a chain of at least two amino acids coupled by peptidyl linkages. The 
word "polypeptide" is used herein for chains containing more than ten amino 
acid residues. All oligopeptide and polypeptide formulas or sequences herein 
are written from left to right and in the direction from amino terminus to carboxy 
terminus. 

Some amino acid sequences of the S. pneumoniae polypeptides 
described in Table 1 can be varied without significantly effecting the antigenicity 
of the polypeptides. If such differences in sequence are contemplated, it should 
be remembered that there will be critical areas on the polypeptide which - 
determine antigenicity. In general, it is possible to replace residues which do 
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not form part of an antigenic epitope without significantly effecting the 
antigenicity of a polypeptide. Guidance for such alterations is given in Table 2 
wherein epitopes for each polypeptide is delineated. 

The polypeptides of the present invention are preferably provided in an 
isolated form. By "isolated polypeptide" is intended a polypeptide removed 
from its native environment. Thus, a polypeptide produced and/or contained 
within a recombinant host cell is considered isolated for purposes of the present 
invention. Also intended as an "isolated polypeptide" is a polypeptide that has 
been purified, partially or substantially, from a recombinant host cell. For 
example, recombinantly produced versions of the S. pneumoniae polypeptides 
described in Table 1 can be substantially purified by the one-step method 
described by Smith and Johnson (Gene 67:31-40 (1988)). 

The polypeptides of the present invention include: (a) an amino acid 
sequence of any of the polypeptides described in Table 1; and (b) an amino acid 
sequence of an epi tope-bearing portion of any one of the polypeptides of (a); as 
well as polypeptides with at least 70% similarity, and more preferably at least 
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% similarity to those 
described in (a) or (b) above, as well as polypeptides having an amino acid 
sequence at least 70% identical, more preferably at least 75% identical, and still 
more preferably 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
those above. 

By "% similarity" for two polypeptides is intended a similarity score 
produced by comparing the amino acid sequences of the two polypeptides using 
the Bestfit program (Wisconsin Sequence Analysis Package, Version 8 for 
Unix, Genetics Computer Group, University Research Park, 575 Science 
Drive, Madison, WI 53711) and the default settings for determining similarity. 
Bestfit uses the local homology algorithm of Smith and Waterman (Advances in 
Applied Mathematics 2:482-489 (1981)) to find the best segment of similarity 
between two sequences. 

By a polypeptide having an amino acid sequence at least, for example, 
95% "identical" to a reference amino acid sequence of a 5. pneumoniae 
polypeptide is intended that the amino acid sequence of the polypeptide is 
identical to the reference sequence except that the polypeptide sequence may 
include up to five amino acid alterations per each 100 amino acids of the 
reference amino acid sequence. In other words, to obtain a polypeptide having 
an amino acid sequence at least 95% identical to a reference amino acid 
sequence, up to 5% of the amino acid residues in the reference sequence may be 
deleted or substituted with another amino acid, or a number of amino acids up to 
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5% of the total amino acid residues in the reference sequence may be inserted 
into the reference sequence. These alterations of the reference sequence may 
occur at the amino or carboxy terminal positions of the reference amino acid 
sequence or anywhere between those terminal positions, interspersed either 
individually among residues in the reference sequence or in one or more 
contiguous groups within the reference sequence. 

The amino acid sequences shown in Table 1 may have on or more "X" 
residues. "X" represents unknown. Thus, for purposes of defining identity, if 
any amino acid is present at the same position in a reference amino acid 
sequence (shown in Table 1) where an X is shown, the two sequences are 
identical at that position. 

As a practical matter, whether any particular polypeptide is at least 70%, 
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to, for 
instance, an amino acid sequence shown in Table 1, can be determined 
conventionally using known computer programs such the Bestfit program 
(Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics 
Computer Group, University Research Park, 575 Science Drive, Madison, WI 
53711). When using Bestfit or any other sequence alignment program to 
determine whether a particular sequence is, for instance, 95% identical to a 
reference sequence according to the present invention, the parameters are set, of 
course, such that the percentage of identity is calculated over the full length of 
the reference amino acid sequence and that gaps in homology of up to 5% of the 
total number of amino acid residues in the reference sequence are allowed. 

As described below, the polypeptides of the present invention can also 
be used to raise polyclonal and monoclonal antibodies, which are useful in 
assays for detecting Streptococcal protein expression. 

In another aspect, the invention provides peptides and polypeptides 
comprising epitope-bearing portions of the S. pneumoniae polypeptides of the 
invention. These epitopes are immunogenic or antigenic epitopes of the 
polypeptides of the invention. An "immunogenic epitope" is defined as a part of 
a protein that elicits an antibody response when the whole protein or polypeptide 
is the immunogen. These immunogenic epitopes are believed to be confined to 
a few loci on the molecule. On the other hand, a region of a protein molecule to 
which an antibody can bind is defined as an "antigenic determinant" or 
"antigenic epitope." The number of immunogenic epitopes of a protein 
generally is less than the number of antigenic epitopes (Geysen, et aL, Proc. 
Natl Acad. Scl USA 81:3998- 4002 (1983)). Predicted antigenic epitopes are 
shown in Table 2, below. 
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As to the selection of peptides or polypeptides bearing an antigenic 
epitope {i.e., that contain a region of a protein molecule to which an antibody 
can bind), it is well known in that art that relatively short synthetic peptides that 
mimic part of a protein sequence are routinely capable of eliciting an antiserum 
that reacts with the partially mimicked protein (for instance, Sutcliffe, J., et al y 
Science 219:660-666 (1983)). Peptides capable of eliciting protein-reactive 
sera are frequently represented in the primary sequence of a protein, can be 
characterized by a set of simple chemical rules, and are confined neither to 
immunodominant regions of intact proteins (i.e., immunogenic epitopes) nor to 
the amino or carboxyl terminals. Peptides that are extremely hydrophobic and 
those of six or fewer residues generally are ineffective at inducing antibodies 
that bind to the mimicked protein; longer, peptides, especially those containing 
proline residues, usually are effective (Sutcliffe, et al, supra, p. 661). For 
instance, 18 of 20 peptides designed according to these guidelines, containing 
8-39 residues covering 75% of the sequence of the influenza virus 
hemagglutinin HA1 polypeptide chain, induced antibodies that reacted with the 
HA1 protein or intact virus; and 12/12 peptides from the MuLV polymerase and 
18/18 from the rabies glycoprotein induced antibodies that precipitated the 
respective proteins. 

Antigenic epitope-bearing peptides and polypeptides of the invention are 
therefore useful to raise antibodies, including monoclonal antibodies, that bind 
specifically to a polypeptide of the invention. Thus, a high proportion of 
hybridomas obtained by fusion of spleen cells from donors immunized with an 
antigen epitope-bearing peptide generally secrete antibody reactive with the 
native protein (Sutcliffe, et al. 9 supra, p. 663). The antibodies raised by 
antigenic epitope-bearing peptides or polypeptides are useful to detect the 
mimicked protein, and antibodies to different peptides may be used for tracking 
the fate of various regions of a protein precursor which undergoes 
post-translational processing. The peptides and anti-peptide antibodies may be 
used in a variety of qualitative or quantitative assays for the mimicked protein, 
for instance in competition assays since it has been shown that even short 
peptides {e.g., about 9 amino acids) can bind and displace the larger peptides in 
immunoprecipitation assays (for instance, Wilson, et al., Cell 37:7 67 '-778 
(1984) p. 777). The anti-peptide antibodies of the invention also are useful for 
purification of the mimicked protein, for instance, by adsorption 
chromatography using methods well known in the art. 

Antigenic epitope-bearing peptides and polypeptides of the invention 
designed according to the above guidelines preferably contain a sequence of at 
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least seven, more preferably at least nine and most preferably between about 
15 to about 30 amino acids contained within the amino acid sequence of a 
polypeptide of the invention. However, peptides or polypeptides comprising a 
larger portion of an amino acid sequence of a polypeptide of the invention, 
containing about 30 to about 50 amino acids, or any length up to and including 
the entire amino acid sequence of a polypeptide of the invention, also are 
considered epitope-bearing peptides or polypeptides of the invention and also 
are useful for inducing antibodies that react with the mimicked protein. 
Preferably, the amino acid sequence of the epitope-bearing peptide is selected to 
provide substantial solubility in aqueous solvents (i.e., the sequence includes 
relatively hydrophilic residues and highly hydrophobic sequences are preferably 
avoided); and sequences containing proline residues are particularly preferred. 

Non-limiting examples of antigenic polypeptides or peptides that can be 
used to generate Streptococcal-specific antibodies include portions of the amino 
acid sequences identified in Table 1. More specifically, Table 2 discloses 
antigenic fragments of polypeptides of the present invention, which antigenic 
fragments comprise amino acid sequences from about the first amino acid 
residues indicated to about the last amino acid residue indicated for each 
fragment. The polypeptide fragments disclosed in Table 2 are believed to be 
antigenic regions of the S. pneumoniae polypeptides described in Table 1. Thus 
the invention further includes isolated peptides and polypeptides comprising an 
amino acid sequence of an epitope shown in Table 2 and polynucleotides 
encoding said polypeptides. 

The epitope-bearing peptides and polypeptides of the invention may be 
produced by any conventional means for making peptides or polypeptides 
including recombinant means using nucleic acid molecules of the invention. For 
instance, an epitope-bearing amino acid sequence of the present invention may 
be fused to a larger polypeptide which acts as a carrier during recombinant 
production and purification, as well as during immunization to produce 
anti-peptide antibodies. Epitope-bearing peptides also may be synthesized using 
known methods of chemical synthesis. For instance, Houghten has described a 
simple method for synthesis of large numbers of peptides, such as 10-20 mg of 
248 different 13 residue peptides representing single amino acid variants of a 
segment of the HA1 polypeptide which were prepared and characterized (by 
ELISA-type binding studies) in less than four weeks (Houghten, R. A. Proc. 
Natl, Acad. Sci. USA 82:5131-5135 (1985)). This "Simultaneous Multiple 
Peptide Synthesis (SMPS)" process is further described in U.S. Patent No. 
4,631,211 to Houghten and coworkers (1986). In this procedure the individual 
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resins for the solid-phase synthesis of various peptides are contained in 
separate solvent-permeable packets, enabling the optimal use of the many 
identical repetitive steps involved in solid-phase methods. A completely manual 
procedure allows 500-1000 or more syntheses to be conducted simultaneously 
(Houghten, et al, supra, p. 5134). 

Epitope-bearing peptides and polypeptides of the invention are used to 
induce antibodies according to methods well known in the art (for instance, 
Sutcliffe, et a/., supra; Wilson, et a/., supra; Chow, M., et al, Proc. Natl 
Acad. Set USA 82:910-914; and Bittle, F. J., et aL, J- Gen. Virol 
66:2347-2354 (1985)). Generally, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling of the 
peptide to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) 
or tetanus toxoid. For instance, peptides containing cysteine may be coupled to 
carrier using a linker such as m-maleimidobenzoyl-N-hydroxysuccinimide ester 
(MBS), while other peptides may be coupled to carrier using a more general 
linking agent such as glutaraldehyde. Animals such as rabbits, rats and mice are 
immunized with either free or carrier-coupled peptides, for instance, by 
intraperitoneal and/or intradermal injection of emulsions containing about 100 
fig peptide or carrier protein and Freund's adjuvant. Several booster injections 
may be needed, for instance, at intervals of about two weeks, to provide a 
useful titer of anti-peptide antibody which can be detected, for example, by 
ELISA assay using free peptide adsorbed to a solid surface. The titer of 
anti-peptide antibodies in serum from an immunized animal may be increased by 
selection of anti-peptide antibodies, for instance, by adsorption to the peptide on 
a solid support and elution of the selected antibodies according to methods well 
known in the art. 

Immunogenic epitope-bearing peptides of the invention, i.e., those parts 
of a protein that elicit an antibody response when the whole protein is the 
immunogen, are identified according to methods known in the art. For 
instance, Geysen, et al, supra, discloses a procedure for rapid concurrent 
synthesis on solid supports of hundreds of peptides of sufficient purity to react 
in an enzyme-linked immunosorbent assay. Interaction of synthesized peptides 
with antibodies is then easily detected without removing them from the support. 
In this manner a peptide bearing an immunogenic epitope of a desired protein 
may be identified routinely by one of ordinary skill in the art. For instance, the 
immunologically important epitope in the coat protein of foot-and-mouth disease 
- virus was located by Geysen et al supra with a resolution of seven amino acids 
by synthesis of an overlapping set of all 208 possible hexapeptides covering the 
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entire 213 amino acid sequence of the protein. Then, a complete replacement 
set of peptides in which all 20 amino acids were substituted in turn at every 
position within the epitope were synthesized, and the particular amino acids 
conferring specificity for the reaction with antibody were determined. Thus, 
peptide analogs of the epitope-bearing peptides of the invention can be made 
routinely by this method. U.S. Patent No. 4,708,781 to Geysen (1987) further 
describes this method of identifying a peptide bearing an immunogenic epitope 
of a desired protein. 

Further still, U.S. Patent No. 5,194,392, to Geysen (1990), describes a 

general method of detecting or determining the sequence of monomers (amino 
acids or other compounds) which is a topological equivalent of the epitope (i.e., 
a "mimotope") which is complementary to a particular paratope (antigen binding 
site) of an antibody of interest More generally, U.S. Patent No. 4,433,092, 
also to Geysen (1989), describes a method of detecting or determining a 
sequence of monomers which is a topographical equivalent of a ligand which is 
complementary to the ligand binding site of a particular receptor of interest. 
Similarly, U.S. Patent No. 5,480,971 to Houghten, R. A. et al (1996) 
discloses linear C -C -alkyl peralkylated oligopeptides and sets and libraries of 
such peptides, as well as methods for using such oligopeptide sets and libraries 
for determining the sequence of a peralkylated oligopeptide that preferentially 
binds to an acceptor molecule of interest. Thus, non-peptide analogs of the 
epitope-bearing peptides of the invention also can be made routinely by these 
methods. 

The entire disclosure of each document cited in this section on 
"Polypeptides and Fragments" is hereby incorporated herein by reference. 

As one of skill in the art will appreciate, the polypeptides of the present 
invention and the epitope-bearing fragments thereof described above can be 
combined with parts of the constant domain of immunoglobulins (IgG), 
resulting in chimeric polypeptides. These fusion proteins facilitate purification 
and show an increased half-life in vivo. This has been shown, e.g., for 
chimeric proteins consisting of the first two domains of the human 
CD4-polypeptide and various domains of the constant regions of the heavy or 
light chains of mammalian immunoglobulins (EPA 0,394,827; Traunecker et 
al, Nature 557:84-86 (1988)). Fusion proteins that have a disulfide-Iinked 
dimeric structure due to the IgG part can also be more efficient in binding and 
neutralizing other molecules than a monomelic S. pneumoniae polypeptide or 
fragment thereof alone (Fountoulakis et al, 7. Biochem. 270:3958-3964 
(1995)). 
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Diagnostic Assays 

The present invention further relates to a method for assaying for 
Streptococcal infection in an animal via detecting the expression of genes 
encoding Streptococcal polypeptides (e.g., the polypeptides described Table 1). 
This method comprises analyzing tissue or body fluid from the animal for 
Streptococcus-sipecific antibodies or Streptococcal nucleic acids or proteins. 
Analysis of nucleic acid specific to Streptococcus can be done by PCR or 
hybridization techniques using nucleic acid sequences of the present invention 
as either hybridization probes or primers (cf. Molecular Cloning: A Laboratory 
Manual second edition, edited by Sambrook, Fritsch, & Maniatis, Cold Spring 
Harbor Laboratory, 1989; Eremeeva et al, J. Clin. Microbiol 32:803-810 
(1994) which describes differentiation among spotted fever group Rickettsiae 
species by analysis of restriction fragment length polymorphism of 
PCR-ampIified DNA). Methods for detecting B. burgdorferi nucleic acids via 
PCR are described, for example, in Chen et al. y J. Clin. Microbiol 52:589-595 
(1994). 

Where diagnosis of a disease state related to infection with 
Streptococcus has already been made, the present invention is useful for 
monitoring progression or regression of the disease state whereby patients 
exhibiting enhanced Streptococcus gene expression will experience a worse 
clinical outcome relative to patients expressing these gene(s) at a lower level. 

By "assaying for Streptococcal infection in an animal via detection of 
genes encoding Streptococcal polypeptides" is intended qualitatively or 
quantitatively measuring or estimating the level of one or more Streptococcus 
polypeptides or the level of nucleic acid encoding Streptococcus polypeptides in 
a first biological sample either directly (e.g., by determining or estimating 
absolute protein level or nucleic level) or relatively (e.g., by comparing to the 
Streptococcus polypeptide level or mRNA level in a second biological sample). 
The Streptococcus polypeptide level or nucleic acid level in the second sample 
used for a relative comparison may be undetectable if obtained from an animal 
which is not infected with Streptococcus. When monitoring the progression or 
regression of a disease state, the Streptococcus polypeptide level or nucleic acid 
level may be compared to a second sample obtained from either an animal 
infected with Streptococcus or the same animal from which the first sample was 
obtained but taken from that animal at a different time than the first. As will be 
appreciated in the art, once a standard Streptococcus polypeptide level or nucleic 
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acid level which corresponds to a particular stage of a Streptococcus infection 
is known, it can be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from 
an animal, cell line, tissue culture, or other source which contains Streptococcus 
polypeptide, mRNA, or DNA. Biological samples include body fluids (such as 
plasma and synovial fluid) which contain Streptococcus polypeptides, and 
muscle, skin, and cartilage tissues. Methods for obtaining tissue biopsies and 
body fluids are well known in the art. 

The present invention is useful for detecting diseases related to 
Streptococcus infections in animals. Preferred animals include monkeys, apes, 
cats, dogs, cows, pigs, mice, horses, rabbits and humans. Particularly 
preferred are humans. 

Total RNA can be isolated from a biological sample using any suitable 
technique such as the single-step guanidinium-thiocyanate-phenol-chloroform 
method described in Chomczynski and Sacchi, Anal Biochem. 762:156-159 
(1987). mRNA encoding Streptococcus polypeptides having sufficient 
homology to the nucleic acid sequences identified in Table 1 to allow for 
hybridization between complementary sequences are then assayed using any 
appropriate method. These include Northern blot analysis, SI nuclease 
mapping, the polymerase chain reaction (PCR), reverse transcription in 
combination with the polymerase chain reaction (RT-PCR), and reverse 
transcription in combination with the ligase chain reaction (RT-LCR). 

Northern blot analysis can be performed as described in Harada et al, 
Cell 63:303-312 (1990). Briefly, total RNA is prepared from a biological 
sample as described above. For the Northern blot, the RNA is denatured in an 
appropriate buffer (such as glyoxal/dimethyl sulfoxide/sodium phosphate 
buffer), subjected to agarose gel electrophoresis, and transferred onto a 
nitrocellulose filter. After the RNAs have been linked to the filter by a UV 
linker, the filter is prehybridized in a solution containing formamide, SSC, 
Denhardt's solution, denatured salmon sperm, SDS, and sodium phosphate 
buffer. A 5. pnuemoniae polypeptide DNA sequence shown in Table 1 labeled 
according to any appropriate method (such as the 32 P-multiprimed DNA labeling 
system (Amersham)) is used as probe. After hybridization overnight, the filter 
is washed and exposed to x-ray film. DNA for use as probe according to the 
present invention is described in the sections above and will preferably at least 
15 bp in length. 

SI mapping can be performed as described in Fujita et ai, Cell 
49:357-367 (1987). To prepare probe DNA for use in SI mapping, the sense 
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strand of an above-described S. pnuemoniae DNA sequence of the present 
invention is used as a template to synthesize labeled antisense DNA. The 
antisense DNA can then be digested using an appropriate restriction 
endonuclease to generate further DNA probes of a desired length. Such 
antisense probes are useful for visualizing protected bands corresponding to the 
target mRNA (i.e., mRNA encoding Streptococcus polypeptides). 

Preferably, levels of mRNA encoding Streptococcus polypeptides are 
assayed using the RT-PCR method described in Makino et al, 
Technique 2:295-301 (1990). By this method, the radioactivities of the 
"amplicons" in the poly aery lamide gel bands are linearly related to the initial 
concentration of the target mRNA. Briefly, this method involves adding total 
RNA isolated from a biological sample in a reaction mixture containing a RT 
primer and appropriate buffer. After incubating for primer annealing, the 
mixture can be supplemented with a RT buffer, dNTPs, DTT, RNase inhibitor 
and reverse transcriptase. After incubation to achieve reverse transcription of 
the RNA, the RT products are then subject to PCR using labeled primers. 
Alternatively, rather than labeling the primers, a labeled dNTP can be included 
in the PCR reaction mixture. PCR amplification can be performed in a DNA 
thermal cycler according to conventional techniques. After a suitable number of 
rounds to achieve amplification, the PCR reaction mixture is electrophoresed on 
a polyacrylamide gel. After drying the gel, the radioactivity of the appropriate 
bands (corresponding to the mRNA encoding the Streptococcus polypeptides)) 
is quantified using an imaging analyzer. RT and PCR reaction ingredients and 
conditions, reagent and gel concentrations, and labeling methods are well 
known in the art. Variations on the RT-PCR method will be apparent to the 
skilled artisan. 

Assaying Streptococcus polypeptide levels in a biological sample can 
occur using any art-known method. Preferred for assaying Streptococcus 
polypeptide levels in a biological sample are antibody-based techniques. For 
example, Streptococcus polypeptide expression in tissues can be studied with 
classical immunohistological methods. In these, the specific recognition is 
provided by the primary antibody (polyclonal or monoclonal) but the secondary 
detection system can utilize fluorescent, enzyme, or other conjugated secondary 
antibodies. As a result, an immunohistological staining of tissue section for 
pathological examination is obtained. Tissues can also be extracted, e.g., with 
urea and neutral detergent, for the liberation of Streptococcus polypeptides for 
Western-blot or dot/slot assay (Jalkanen, M., et al, J. Cell Biol 707:976-985 - 
(1985); Jalkanen, M., et al, J. Cell . Biol 705:3087-3096 (1987)). In this 
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technique, which is based on the use of cationic solid phases, quantitation of a 
Streptococcus polypeptide can be accomplished using an isolated Streptococcus 
polypeptide as a standard. This technique can also be applied to body fluids. 

Other antibody-based methods useful for detecting Streptococcus 
polypeptide gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). For 
example, a Streptococcus polypeptide-specific monoclonal antibodies can be 
used both as an immunoabsorbent and as an enzyme-labeled probe to detect and 
quantify a Streptococcus polypeptide. The amount of a Streptococcus 
polypeptide present in the sample can be calculated by reference to the amount 
present in a standard preparation using a linear regression computer algorithm. 
Such an ELISA for detecting a tumor antigen is described in Iacobelli et al, 
Breast Cancer Research and Treatment 77:19-30 (1988). In another ELISA 
assay, two distinct specific monoclonal antibodies can be used to detect 
Streptococcus polypeptides in a body fluid. In this assay, one of the antibodies 
is used as the immunoabsorbent and the other as the enzyme-labeled probe. 

The above techniques may be conducted essentially as a M one-step" or 
M two-step ,r assay. The "one-step" assay involves contacting the Streptococcus 
polypeptide with immobilized antibody and, without washing, contacting the 
mixture with the labeled antibody. The "two-step" assay involves washing 
before contacting the mixture with the labeled antibody. Other conventional 
methods may also be employed as suitable. It is usually desirable to immobilize 
one component of the assay system on a support, thereby allowing other 
components of the system to be brought into contact with the component and 
readily removed from the sample. 

Streptococcus polypeptide-specific antibodies for use in the present 
invention can be raised against an intact S. pneumoize polypeptide of the present 
invention or fragment thereof. These polypeptides and fragments may be 
administered to an animal {e.g., rabbit or mouse) either with a carrier protein 
{e.g., albumin) or, if long enough {e.g., at least about 25 amino acids), without 
a carrier. 

As used herein, the term "antibody" (Ab) or "monoclonal antibody" 
(Mab) is meant to include intact molecules as well as antibody fragments (such 
as, for example, Fab and F(ab') 2 fragments) which are capable of specifically 
binding to a Streptococcus polypeptide. Fab and F(ab') fragments lack the Fc 
fragment of intact antibody, clear more rapidly from the circulation, and may 
have less non-specific tissue binding of an intact antibody (Wahl et al, J. Nucl. 
Med, 24:316-325 (1983)). Thus, these fragments are preferred. 
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The antibodies of the present invention may be prepared by any of a 
variety of methods. For example, the S. pneumoniae polypeptides identified in 
Table 1, or fragments thereof, can be administered to an animal in order to 
induce the production of sera containing polyclonal antibodies. In a preferred 
method, a preparation of a S. pneumoniae polypeptide of the present invention 
is prepared and purified to render it substantially free of natural contaminants. 
Such a preparation is then introduced into an animal in order to produce 
polyclonal antisera of high specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies. Such monoclonal antibodies can be prepared using 
hybridoma technology (Kohler et al., Nature 256:495 (1975); Kohler et al, 
Eur. J. Immunol 6:511 (1976); Kohler et al, Eur. 7. Immunol 6:292 (1976); 
Hammerling et al 9 In: Monoclonal Antibodies and T-Cell Hybridomas, 
Elsevier, N.Y., (1981) pp. 563-681 ). In general, such procedures involve 
immunizing an animal (preferably a mouse) with a S. pneumoniae polypeptide 
antigen of the present invention. Suitable cells can be recognized by their 
capacity to bind anti-Streptococcus polypeptide antibody. Such cells may be 
cultured in any suitable tissue culture medium; however, it is preferable to 
culture cells in Earle's modified Eagle's medium supplemented with 10% fetal 
bovine serum (inactivated at about 56°C), and supplemented with about 10 g/1 
of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 
jug/ml of streptomycin. The splenocytes of such mice are extracted and fused 
with a suitable myeloma cell line. Any suitable myeloma cell line may be 
employed in accordance with the present invention; however, it is preferable to 
employ the parent myeloma cell line (SPO\ available from the American Type 
Culture Collection, Rockville, Maryland. After fusion, the resulting hybridoma 
cells are selectively maintained in HAT medium, and then cloned by limiting 
dilution as described by Wands et al (Gastroenterology 50:225-232 (1981)). 
The hybridoma cells obtained through such a selection are then assayed to 
identify clones which secrete antibodies capable of binding the Streptococcus 
polypeptide antigen administered to immunized animal. 

Alternatively, additional antibodies capable of binding to Streptococcus 
polypeptide antigens may be produced in a two-step procedure through the use 
of anti-idiotypic antibodies. Such a method makes use of the fact that antibodies 
are themselves antigens, and that, therefore, it is possible to obtain an antibody 
which binds to a second antibody. In accordance with this method, 
Streptococcus polypeptide-specific antibodies are used to immunize an animal, 
preferably a mouse. The splenocytes of such an animal are then used to 
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produce hybridoma cells, and the hybridoma cells are screened to identify 

clones which produce an antibody whose ability to bind to the Streptococcus 

polypeptide-specific antibody can be blocked by a Streptococcus polypeptide 

antigen. Such antibodies comprise anti-idiotypic antibodies to the Streptococcus 

polypeptide-specific antibody and can be used to immunize an animal to induce 

formation of further Streptococcus polypeptide-specific antibodies. 

It will be appreciated that Fab and F(ab r ) 2 and other fragments of the 

antibodies of the present invention may be used according to the methods 
disclosed herein. Such fragments are typically produced by proteolytic 
cleavage, using enzymes such as papain (to produce Fab fragments) or pepsin 
(to produce F ( a t>') 2 fragments). Alternatively, Streptococcus 

polypeptide-binding fragments can be produced through the application of 
recombinant DNA technology or through synthetic chemistry. 

Of special interest to the present invention are antibodies to 
Streptococcus polypeptide antigens which are produced in humans, or are 
"humanized" (i.e., non-immunogenic in a human) by recombinant or other 
technology. Humanized antibodies may be produced, for example by replacing 
an immunogenic portion of an antibody with a corresponding, but non- 
immunogenic portion (i.e., chimeric antibodies) (Robinson, R.R. etaL, 
International Patent Publication PCT/US86/02269; Akira, K. et al. 9 European 
Patent Application 184,187; Taniguchi, M., European Patent Application 
171,496; Morrison, S.L. etaL, European Patent Application 173,494; 
Neuberger, M.S. et al., PCT Application WO 86/01533; Cabilly, S. et aL, 
European Patent Application 125,023; Better, M. et aL, Science 
240:1041-1043 (1988); Liu, A.Y. et aL, Proc. NatL Acad. Set USA 
£4:3439-3443 (1987); Liu, A.Y. et aL, J. Immunol. 759:3521-3526 (1987); 
Sun, L.K. etaL, Proc. NatL Acad. Sci. USA §4:214-218 (1987); Nishimura, 
Y. etaL, Cane. Res. 47:999-1005 (1987); Wood, C.R. et aL, Nature 
574:446-449 (1985)); Shaw etaL, J. NatL Cancer Inst. 50:1553-1559 (1988). 
General reviews of "humanized" chimeric antibodies are provided by Morrison, 
S.L. (Science, 229:1202-1207 (1985)) and by Oi, V.T. etaL, BioTechniques 
4:214 (1986)). Suitable "humanized" antibodies can be alternatively produced 
by CDR or CEA substitution (Jones, P.T. etaL, Nature 327:552-525 (1986); 
Verhoeyan et aL, Science 259:1534 (1988); Beidler, C.B. et aL, J. Immunol. 
747:4053-4060(1988)). 

Suitable enzyme labels include, for example, those from the oxidase 
group, which catalyze the production of hydrogen peroxide by reacting with 
substrate. Glucose oxidase is particularly preferred as it has good stability and 
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its substrate (glucose) is readily available. Activity of an oxidase label may be 
assayed by measuring the concentration of hydrogen peroxide formed by the 
enzyme-labeled antibody/substrate reaction. Besides enzymes, other suitable 
labels include radioisotopes, such as iodine C"\ 12i I), carbon ( U C), sulphur 
( S), tritium ( H), indium ( m In), and technetium (" m Tc), and fluorescent 
labels, such as fluorescein and rhodamine, and biotin. 

Further suitable labels for the Streptococcus polypeptide-specific 
antibodies of the present invention are provided below. Examples of suitable 
enzyme labels include malate dehydrogenase, staphylococcal nuclease, 
delta-5-steroid isomerase, yeast-alcohol dehydrogenase, alpha-glycerol 
phosphate dehydrogenase, triose phosphate isomerase, peroxidase, alkaline 
phosphatase, asparaginase, glucose oxidase, beta-galactosidase, ribonuclease, 
urease, catalase, glucose-6-phosphate dehydrogenase, glucoamylase, and 
acetylcholine esterase. 

Examples of suitable radioisotopic labels include 3 H, m ln, I25 I, 131 I, 
P, S, C, Cr, To, Co, Fe, Se, Eu, Y, Cu, Ci, At, Pb, 

47 109 HI . 

- be, Pd, etc. In is a preferred isotope where in vivo imaging is used since 

its avoids the problem of dehalogenation of the 125 I or 13I I-labeled monoclonal 

antibody by the liver. In addition, this radionucleotide has a more favorable 

gamma emission energy for imaging (Perkins et aL, Eur. J. NucL Med. 

70:296-301 (1985); Carasquillo et aL, J. NucL Med. 25:281-287 (1987)). For 
in 

example, In coupled to monoclonal antibodies with 

l-(P-isothiocyanatobenzyl)-DPTA has shown little uptake in non-tumorous 
tissues, particularly the liver, and therefore enhances specificity of tumor 
localization (Esteban et aL, J. NucL Med. 28:861-870 (1987)). 

Examples of suitable non-radioactive isotopic labels include 13? Gd, 
Mn, Dy, Tr, and Fe. 

152 

Examples of suitable fluorescent labels include an Eu label, a 
fluorescein label, an isothiocyanate label, a rhodamine label, a phycoerythrin 
label, a phycocyanin label, an allophycocyanin label, an o-phthaldehyde label, 
and a fluorescamine label. 

Examples of suitable toxin labels include diphtheria toxin, ricin, and 
cholera toxin. 

Examples of chemiluminescent labels include a luminal label, an 
isoluminal label, an aromatic acridinium ester label, an imidazole label, an 
acridinium salt label, an oxalate ester label, a luciferin label, a luciferase label, 
and an aequorin label. 
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Examples of nuclear magnetic resonance contrasting agents include 
heavy metal nuclei such as Gd, Mn, and iron. 

Typical techniques for binding the above-described labels to antibodies 
are provided by Kennedy et al, Clin. Chim. Acta 70:1-31 (1976), and Schurs 
et al 7 Clin. Chim. Acta 81: 1-40 (1977). Coupling techniques mentioned in the 
latter are the glutaraldehyde method, the periodate method, the dimaleimide 
method, the m-maleimidobenzyl-N-hydroxy-succinimide ester method, all of 
which methods are incorporated by reference herein. 

In a related aspect, the invention includes a diagnostic kit for use in 
screening serum containing antibodies specific against S. pneumoniae 
infection. Such a kit may include an isolated S. pneumoniae antigen comprising 
an epitope which is specifically immunoreactive with at least one anti-S. 
pneumoniae antibody. Such a kit also includes means for detecting the binding 
of said antibody to the antigen. In specific embodiments, the kit may include a 
recombinantly produced or chemically synthesized peptide or polypeptide 
antigen. The peptide or polypeptide antigen may be attached to a solid support. 

In a more specific embodiment, the detecting means of the above- 
described kit includes a solid support to which said peptide or polypeptide 
antigen is attached. Such a kit may also include a non-attached reporter-labelled 
anti-human antibody. In this embodiment, binding of the antibody to the S . 
pneumoniae antigen can be detected by binding of the reporter labelled antibody 
to the anti-S. pneumoniae antibody. 

In a related aspect, the invention includes a method of detecting 5. 
pneumoniae infection in a subject. This detection method includes reacting a 
body fluid, preferrably serum, from the subject with an isolated S. pneumoniae 
antigen, and examining the antigen for the presence of bound antibody. In a 
specific embodiment, the method includes a polypeptide antigen attached to a 
solid support, and serum is reacted with the support. Subsequently, the support 
is reacted with a reporter-labelled anti -human antibody. The support is then 
examined for the presence of reporter-labelled antibody. 

The solid surface reagent employed in the above assays and kits is 
prepared by known techniques for attaching protein material to solid support 
material, such as polymeric beads, dip sticks, 96- well plates or filter material. 
These attachment methods generally include non-specific adsorption of the 
protein to the support or covalent attachment of the protein , typically through a 
free amine group, to a chemically reactive group on the solid support, such as 
an activated carboxyl, hydroxyl, or aldehyde group. Alternatively, streptavidin 
coated plates can be used in conjunction with biotinylated antigen(s). 
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Therapeutics and Modes of Administration 

The present invention also provides vaccines comprising one or more 
polypeptides of the present invention. Heterogeneity in the composition of a 
vaccine may be provided by combining S. pneumoniae polypeptides of the 
present invention. Multi-component vaccines of this type are desirable because 
they are likely to be more effective in eliciting protective immune responses 
against multiple species and strains of the Streptococcus genus than single 
polypeptide vaccines. Thus, as discussed in detail below, a multi-component 
vaccine of the present invention may contain one or more, preferably 2 to about 
20, more preferably 2 to about 15, and most preferably 3 to about 8, of the S. 
pneumoniae polypeptides identified in Table 1, or fragments thereof. 

Multi-component vaccines are known in the art to elicit antibody 
production to numerous immunogenic components. Decker, M. and Edwards, 
K., J. Infect. Dis. 774:S270-275 (1996). In addition, a hepatitis B, diphtheria, 
tetanus, pertussis tetravalent vaccine has recently been demonstrated to elicit 
protective levels of antibodies in human infants against all four pathogenic 
agents. Aristegui, J. etal, Vaccine 15:1-9 (1997). 

The present invention thus also includes multi-component vaccines. 
These vaccines comprise more than one polypeptide, immunogen or antigen. 
An example of such a multi-component vaccine would be a vaccine comprising 
more than one of the S. pneumoniae polypeptides described in Table 1. A 
second example is a vaccine comprising one or more, for example 2 to 10, of 
the S. pneumoniae polypeptides identified in Table 1 and one or more, for 
example 2 to 10, additional polypeptides of either streptococcal or 
non-streptococcal origin. Thus, a multi-component vaccine which confers 
protective immunity to both a Streptococcal infection and infection by another 
pathogenic agent is also within the scope of the invention. 

As indicated above, the vaccines of the present invention are expected to 
elicit a protective immune response against infections caused by species and 
strains of Streptococcus other than strain ofS, pneumoniae deposited with that 
ATCC. 

Further within the scope of the invention are whole cell and whole viral 
vaccines. Such vaccines may be produced recombinantly and involve the 
expression of one or more of the S. pneumoniae polypeptides described in 
Table 1. For example, the 5. pneumoniae polypeptides of the present invention 
may be either secreted or -localized intracellular, on the cell surface, or in the 
periplasmic space. Further, when a recombinant virus is used, the 5. 
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pneumoniae polypeptides of the present invention may, for example, be 
localized in the viral envelope, on the surface of the capsid, or internally within 
the capsid. Whole cells vaccines which employ cells expressing heterologous 
proteins are known in the art. See, e.g., Robinson, K. et aL, Nature Biotech. 
75:653-657 (1997); Sirard, J. et aL, Infect Immun. (55:2029-2033 (1997); 
Chabalgoity, J. et ah, Infect. Immun. 65:2402-2412 (1997). These cells may 
be administered live or may be killed prior to administration. Chabalgoity, J. et 
aL , supra, for example, report the successful use in mice of a live attenuated 
Salmonella vaccine strain which expresses a portion of a platyhelminth fatty 
acid-binding protein as a fusion protein on its cells surface. 

A multi-component vaccine can also be prepared using techniques 
known in the art by combining one or more S. pneumoniae polypeptides of the 
present invention, or fragments thereof, with additional non-streptococcal 
components (e.g., diphtheria toxin or tetanus toxin, and/or other compounds 
known to elicit an immune response). Such vaccines are useful for eliciting 
protective immune responses to both members of the Streptococcus genus and 
non-streptococcal pathogenic agents. 

The vaccines of the present invention also include DNA vaccines. DNA 
vaccines are currently being developed for a number of infectious diseases. 
Boyer, J et aL, Nat. Med. 3:526-532 (1997); reviewed in Spier, R., Vaccine 
74:1285-1288 (1996). Such DNA vaccines contain a nucleotide sequence 
encoding one or more S. pneumoniae polypeptides of the present invention 
oriented in a manner that allows for expression of the subject polypeptide. The 
direct administration of plasmid DNA encoding B. burgdorgeri OspA has been 
shown to elicit protective immunity in mice against borrelial challenge. Luke, 
C. et aL, J. Infect. Dis. 775:91-97 (1997). 

The present invention also relates to the administration of a vaccine 
which is co-administered with a molecule capable of modulating immune 
responses. Kim, J. et aL, Nature Biotech. 75:641-646 (1997), for example, 
report the enhancement of immune responses produced by DNA immunizations 
when DNA sequences encoding molecules which stimulate the immune 
response are co-administered. In a similar fashion, the vaccines of the present 
invention may be co-administered with either nucleic acids encoding immune 
modulators or the immune modulators themselves. These immune modulators 
include granulocyte macrophage colony stimulating factor (GM-CSF) and 
CD86. 

The vaccines of the present invention may be used to confer resistance to 
streptococcal infection by either passive or active immunization. When the 
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vaccines of the present invention are used to confer resistance to streptococcal 
infection through active immunization, a vaccine of the present invention is 
administered to an animal to elicit a protective immune response which either 
prevents or attenuates a streptococcal infection. When the vaccines of the 
present invention are used to confer resistance to streptococcal infection through 
passive immunization, the vaccine is provided to a host animal (e.g., human, 
dog, or mouse), and the antisera elicited by this antisera is recovered and 
directly provided to a recipient suspected of having an infection caused by a 
member of the Streptococcus genus. . 

The ability to label antibodies, or fragments of antibodies, with toxin 
molecules provides an additional method for treating streptococcal infections 
when passive immunization is conducted. In this embodiment, antibodies, or 
fragments of antibodies, capable of recognizing the S. pneumoniae polypeptides 
disclosed herein, or fragments thereof, as well as other Streptococcus proteins, 
are labeled with toxin molecules prior to their administration to the patient. 
When such toxin derivatized antibodies bind to Streptococcus cells, toxin 
moieties will be localized to these cells and will cause their death. 

The present invention thus concerns and provides a means for 
preventing or attenuating a streptococcal infection resulting from organisms 
which have antigens that are recognized and bound by antisera produced in 
response to the polypeptides of the present invention. As used herein, a vaccine 
is said to prevent or attenuate a disease if its administration to an animal results 
either in the total or partial attenuation {i.e., suppression) of a symptom or 
condition of the disease, or in the total or partial immunity of the animal to the 
disease. 

The administration of the vaccine (or the antisera which it elicits) may be 
for either a "prophylactic' 1 or "therapeutic" purpose. When provided 
prophylactically, the compound(s) are provided in advance of any symptoms of 
streptococcal infection. The prophylactic administration of the compound(s) 
serves to prevent or attenuate any subsequent infection. When provided 
therapeutically, the compound(s) is provided upon or after the detection of 
symptoms which indicate that an animal may be infected with a member of the 
Streptococcus genus. The therapeutic administration of the compound(s) serves 
to attenuate any actual infection. Thus, the S. pneumoniae polypeptides, and 
fragments thereof, of the present invention may be provided either prior to the 
onset of infection (so as to prevent or attenuate an anticipated infection) or after 
the initiation of an actual infection. — 
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The polypeptides of the invention, whether encoding a portion of a 
native protein or a functional derivative thereof, may be administered in pure 
form or may be coupled to a macromolecular carrier. Example of such carriers 
are proteins and carbohydrates. Suitable proteins which may act as 
macromolecular carrier for enhancing the immunogenicity of the polypeptides of 
the present invention include keyhole limpet hemacyanin (KLH) tetanus toxoid, 
pertussis toxin, bovine serum albumin, and ovalbumin. Methods for coupling 
the polypeptides of the present invention to such macromolecular carriers are 
disclosed in Harlow et al, Antibodies: A Laboratory Manual 2nd Ed; Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1988), the 
entire disclosure of which is incorporated by reference herein. 

A composition is said to be "pharmacologically acceptable" if its 
administration can be tolerated by a recipient animal and is otherwise suitable for 
administration to that animal. Such an agent is said to be administered in a 
"therapeutically effective amount" if the amount administered is physiologically 
significant. An agent is physiologically significant if its presence results in a 
detectable change in the physiology of a recipient patient. 

While in all instances the vaccine of the present invention is administered 
as a pharmacologically acceptable compound, one skilled in the art would 
recognize that the composition of a pharmacologically acceptable compound 
varies with the animal to which it is administered. For example, a vaccine 
intended for human use will generally not be co-administered with Freund's 
adjuvant. Further, the level of purity of the S. pneumoniae polypeptides of the 
present invention will normally be higher when administered to a human than 
when administered to a non-human animal. 

As would be understood by one of ordinary skill in the art, when the 

vaccine of the present invention is provided to an animal, it may be in a 

composition which may contain salts, buffers, adjuvants, or other substances 

which are desirable for improving the efficacy of the composition. Adjuvants 

are substances that can be used to specifically augment a specific immune 

response. These substances generally perform two functions: (1) they protect 

the antigen(s) from being rapidly catabolized after administration and (2) they 

nonspecifically stimulate immune responses. 

Normally, the adjuvant and the composition are mixed prior to 

presentation to the immune system, or presented separately, but into the same 

site of the animal being immunized. Adjuvants can be loosely divided into 

several groups based upon their composition. These groups include oil 

adjuvants (for example, Freund's complete and incomplete), mineral salts (for 
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example, A1K(S0 4 ) 2 , AlNa(S0 4 ) 2 , AINH^SO^, silica, kaolin, and carbon), 
polynucleotides (for example, poly IC and poly AU acids), and certain natural 
substances (for example, wax D from Mycobacterium tuberculosis, as well as 
substances found in Corynebacterium parvum, or Bordetella pertussis, and 
members of the genus Brucella, Other substances useful as adjuvants are the 
saponins such as, for example, Quil A. (Superfos A/S, Denmark). Preferred 
adjuvants for use in the present invention include aluminum salts, such as 
A1K(S0 4 ) 2 , AlNa(S0 4 ) 2 , and AINH^SCT). Examples of materials suitable for 
use in vaccine compositions are provided in Remington's Pharmaceutical 
Sciences (Osol, A, Ed, Mack Publishing Co, Easton, PA, pp. 1324-1341 
(1980), which reference is incorporated herein by reference). 

The therapeutic compositions of the present invention can be 
administered parenterally by injection, rapid infusion, nasopharyngeal 
absorption (intranasopharangeally), dermoabsorption, or orally. The 
compositions may alternatively be administered intramuscularly, or 
intravenously. Compositions for parenteral administration include sterile 
aqueous or non-aqueous solutions, suspensions, and emulsions. Examples of 
non-aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils 
such as olive oil, and injectable organic esters such as ethyl oleate. Carriers or 
occlusive dressings can be used to increase skin permeability and enhance 
antigen absorption. Liquid dosage forms for oral administration may generally 
comprise a liposome solution containing the liquid dosage form. Suitable forms 
for suspending liposomes include emulsions, suspensions, solutions, syrups, 
and elixirs containing inert diluents commonly used in the art, such as purified 
water. Besides the inert diluents, such compositions can also include adjuvants, 
wetting agents, emulsifying and suspending agents, or sweetening, flavoring, 
or perfuming agents. 

Therapeutic compositions of the present invention can also be 
administered in encapsulated form. For example, intranasal immunization of 
mice against Bordetella pertussis infection using vaccines encapsulated in 
biodegradable microsphere composed of poly(DL-lactide-co-glycolide) has been 
shown to stimulate protective immune responses. Shahin, R. et ai, Infect. 
Immun. 53:1195-1200 (1995). Similarly, orally administered encapsulated 
Salmonella typhimurium antigens have also been shown to elicit protective 
immunity in mice. Allaoui-Attarki, K. et al, Infect Immun. 65:853-857 
(1997). Encapsulated vaccines of the present invention can be administered by 
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a variety of routes including those involving contacting the vaccine with 
mucous membranes {e.g., intranasally, intracolonicly, intraduodenally). 

Many different techniques exist for the timing of the immunizations 
when a multiple administration regimen is utilized. It is possible to use the 
compositions of the invention more than once to increase the levels and 
diversities of expression of the immunoglobulin repertoire expressed by the 
immunized animal Typically, if multiple immunizations are given, they will be 
given one to two months apart. 

According to the present invention, an "effective amount" of a 
therapeutic composition is one which is sufficient to achieve a desired biological 
effect. Generally, the dosage needed to provide an effective amount of the 
composition will vary depending upon such factors as the animal's or human's 
age, condition, sex, and extent of disease, if any, and other variables which can 
be adjusted by one of ordinary skill in the art. 

The antigenic preparations of the invention can be administered by either 
single or multiple dosages of an effective amount. Effective amounts of the 
compositions of the invention can vary from 0.01-1,000 jtxg/ml per dose, more 
preferably 0.1-500 jag/ml per dose, and most preferably 10-300 jug/ml per dose. 

Having now generally described the invention, the same will be more 
readily understood through reference to the following example which is 
provided by way of illustration, and is not intended to be limiting of the present 
invention, unless specified. 

Examples 

Example 1: Expression and Purification of S. pneumoniae 
Polypeptides in E. coli 

The bacterial expression vector pQElO (QIAGEN, Inc., 9259 Eton 
Avenue, Chatsworth, CA, 91311) is used in this example for cloning of the 
nucleotide sequences shown in Table 1 and for expressing the polypeptides 
identified in Table 1. The components of the pQElO plasmid are arranged such 
that the inserted DNA sequence encoding a polypeptide of the present invention 
expresses the polypeptide with the six His residues {i.e., a "6 X His tag")) 
covalently linked to the amino terminus. 

The DNA sequences encoding the desired portions of the polypeptides 
of Table 1 are amplified using PCR oligonucleotide primers from either a DNA 
library constructed from 5. pnuemonicae, such as the one deposited by the 
inventors at the ATCC for convenience, ATCC Deposit No. 97755, or from 
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DNA isolated from the same organism such as the S. pneumoniae strain 
deposited with the ATCC as Deposit No. 55840. A list of PCR primers which 
can be used for this purpose is provided in Table 3, below. The PCR primers 
anneal to the nucleotide sequences encoding both the amino terminal and 
carboxy terminal amino acid sequences of the desired portion of the 
polypeptides of Table 1 . Additional nucleotides containing restriction sites to 
facilitate cloning in the pQElO vector were added to the 5' and 3' primer 
sequences, respectively. Such restriction sites are listed in Table 3 for each 
primer. In each case, the primer comprises, from the 5' end, 4 random 
nucleotides to prevent "breathing" during the annealing process, a restriction site 
(shown in Table 3), and approximately 15 nucleotides of S. pneumoniae ORF 
sequence (the complete sequence of each cloning primer is shown as SEQ ID 
NO:227 through SEQ ID NO:452). 

For cloning the polypeptides of Table 1, the 5' and 3' primers were 
selected to amplify their respective nucleotide coding sequences. One of 
ordinary skill in the art would appreciate that the point in the protein coding 
sequence where the 5' primer begins may be varied to amplify a DNA segment 
encoding any desired portion of the complete amino acid sequences described in 
Table 1. Similarly, one of ordinary skill in the art would further appreciate that 
the point in the protein coding sequence where the 3 r primer begins may also be 
varied to amplify a DNA segment encoding any desired portion of the complete 
amino acid sequences described in Table 1. 

The amplified DNA fragment and the pQElO vector are digested with the 
appropriate restriction enzyme(s) and the digested DNAs are then ligated 
together. The ligation mixture is transformed into competent E. coli cells using 
standard procedures such as those described in Sambrook et ah, Molecular 
Cloning: a Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y. (1989). Transformants are identified by their ability 
to grow under selective pressure on LB plates. Plasmid DNA is isolated from 
resistant colonies and the identity of the cloned DNA confirmed by restriction 
analysis, PCR and DNA sequencing. 

Clones containing the desired constructs are grown overnight ("O/N") in 
liquid culture under selection. The O/N culture is used to inoculate a large 
culture, at a dilution of approximately 1:25 to 1:250. The cells are grown to an 
optical density at 600 nm ("OD600") of between 0:4 and 0.6. Isopropyl-b-D- 
thiogalactopyranoside ("IPTG") is then added to a final concentration of 1 mM 
to induce transcription from the lac repressor sensitive promoter, by inactivating 
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the lacl repressor. Cells subsequently are incubated further for 3 to 4 hours. 
Cells are then harvested by centrifugation. 

The cells are stirred for 3-4 hours at 4 C in 6M guanidine-HCl, pH 8 , 
The cell debris is removed by centrifugation, and the supernatant containing the 
protein of interest is loaded onto a nickel-nitrilo-tri-acetic acid ("NiNTA") 
affinity resin column (available from QIAGEN, Inc., supra). Proteins with a 
6x His tag bind to the NI-NTA resin with high affinity and can be purified in a 
simple one-step procedure (for details see: The QIAexpressionist, 1995, 
QIAGEN, Inc., supra). Briefly, the supernatant is loaded onto the column in 6 
M guanidine-HCl, pH8, the column is first washed with 10 volumes of 6 M 
guanidine-HCl, pH8, then washed with 10 volumes of 6 M guanidine-HCl 
pH6, and finally the polypeptide is eluted with 6 M guanidine-HCl, pH 5.0. 

. The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 rnM Na-acetate, pH 6 buffer plus 200 mM NaCL 
Alternatively, the protein can be successfully refolded while immobilized on the 
Ni-NT A column. The recommended conditions are as follows: renature using 
a linear 6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl 
pH7.4, containing protease inhibitors. The renaturation should be performed 
over a period of 1.5 hours or more. After renaturation the proteins can be eluted 
by the addition of 250 mM imidazole. Imidazole is removed by a final dialyzing 
step against PBS or 50 mM sodium acetate pH6 buffer plus 200 mM NaCL 
The purified protein is stored at 4°C or frozen at -80°C. 

The DNA sequences encoding the amino acid sequences of Table 1 may 
also be cloned and expressed as fusion proteins by a protocol similar to that 
described directly above, wherein the pET-32b(+) vector (Novagen, 601 
Science Drive, Madison, WI 53711) is preferentially used in place of pQElO. 

Each of the polynucleotides shown in Table 1, was successfully 
amplified and subcloned into pQElO as described above using the PCR primers 
shown in Table 3. These pQElO plasmids containing the DNAs of Table 1, 
except SP023, SP042, SP054, SP063, SP081, SP092, SP114, SP122, 
SP123, SP126, and SP127, were deposited with the ATCC as a pooled deposit 
as a convenience to those of skill in the art. This pooled deposit was desposited 
on October 16, 1997 and given ATCC Deposit No. 209369. Those of ordinary 
skill in the art appreciate that isolating an individual plasmid from the pooled 
deposit is trivial provided the information and reagents described herein. Each 
of the deposited clones is capable of expressing its encoded S. pneumoniae 
polypeptide. 
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Example 2: Immunization and Detection of Immune Responses 
Methods 

Growth of bacterial innoculum, immunization of Mice and 
Challenge with S pneumoniae. 

Propagation and storage of, and challenge by S. pneumoniae are 
preformed essentially as described in Aaberge, LS. et al., Virulence of 
Streptococcus pneumoniae in mice; a standardized method for preparation and 
frozen storage of the experimental bacterial inoculum, Microbial Pathogenesis, 
18:141 (1995), incorporated herein by reference. 

Briefly, Todd Hewitt (TH) broth (Difco laboratories, Detroit, MI) with 
17% FCS, and horse blood agar plates are used for cultoing the bacteria. Both 
broth and blood plates are incubated at 37°C in a 5% C0 2 atmosphere. Blood 
plates are incubated for 18 hr. The culture broth is regularly 10-fold serially 
diluted in TH broth kept at room temperature and bacterial suspensions are kept 
at room temperature until challenge of mice. 

For active immunizations C3H/HeJ mice (The Jackson Laboratory, Bar 
Harbor, ME) are injected intraperitoneally (i.p.) at week 0 with 20 g of 
recombinant streptococcal protein, or phosphate-buffered saline (PBS), 
emulsified with complete Freund's adjuvant (CFA), given a similar booster 
immunization in incomplete Freund's adjuvant (IFA) at week 4, and challenged 
at week 6. For challenge 5. pneumoniae are diluted in TH broth from 
exponentially-growing cultures and mice are injected subcutaneously (s.c.) at 
the base of the tail with 0.1 ml of these dilutions (serial dilutions are used to find 
medium infectious dose). Streptococci used for challenge are passaged fewer 
than six times in vitro. To assess infection, blood samples are obtained from 
the distal part of the lateral femoral vein into heparinized capillary tubes. A 25 
ul blood sample is serially 10-fold diluted in TH broth, and 25 ul of diluted and 
undiluted blood is plated onto blood agar plates. The plates are incubated for 18 
hr. and colonies are counted. 

Other methods are known in the art, for example, see Langermann, S. et 
aL, J. Exp. Med., 180:2277 (1994), incorporated herein by reference. 
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Immunoassays 

Several immunoassay formats are used to quantify levels of 
streptococcal-specific antibodies (ELISA and immunoblot), and to evaluate the 
functional properties of these antibodies (growth inhibition assay). The ELISA 
and immunoblot assays are also used to detect and quantify antibodies elicited in 
response to streptococcal infection that react with specific streptococcal 
antigens. Where antibodies to certain streptococcal antigens are elicited by 
infection this is taken as evidence that the streptococcal proteins in question are 
expressed in vivo. Absence of infection-derived antibodies (seroconversion) 
following streptococcal challenge is evidence that infection is prevented or 
suppressed. The immunoblot assay is also used to ascertain whether antibodies 
raised against recombinant streptococcal antigens recognize a protein of similar 
size in extracts of whole streptococci. Where the natural protein is of similar, or 
identical, size in the immunoblot assay to the recombinant version of the same 
protein, this is taken as evidence that the recombinant protein is the product of a 
full-length clone of the respective gene. 

Enzyme-Linked Immuno sorb ant Assay (ELISA). 
The ELISA is used to quantify levels of antibodies reactive with streptococcus 
antigens elicited in response to immunization with these streptococcal antigens. 
Wells of 96 well microtiter plates (Immunlon 4, Dynatech, Chantilly, Virginia, 
or equivalent) are coated with antigen by incubating 50 1 of 1 g/ml protein 
antigen solution in a suitable buffer, typically 0.1 M sodium carbonate buffer at 
pH 9.6. After decanting unbound antigen, additional binding sites are blocked 
by incubating 100 1 of 3% nonfat milk in wash buffer (PBS, 0.2% Tween 20, 
pH 7.4). After washing, duplicate serial two-fold dilutions of sera in PBS, 
Tween 20, 1% fetal bovine serum, are incubated for 1 hr, removed, wells are 
washed three times, and incubated with horseradish peroxidase-conjugated goat 
anti-mouse IgG. After three washes, bound antibodies are detected with H2O2 

and 2,2'-azino-di-(3-ethylbenzthiazoline sulfonate) (Schwan, T.G., etaL, Proa 
Natl Acad. Set USA 92:2909-2913 (1985)) (ABTS®, Kirkegaard & Perry 
Labs., Gaithersburg, MD) and A405 is quantified with a Molecular Devices, 

Corp. (Menlo Park, California) Vmax™ plate reader. IgG levels twice the 
background level in serum from naive mice are assigned the minimum titer of 
1:100. 
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Sodiumdodecylsulfate-Polyacrylamide Gel Electrophoresis 
(SDS-PAGE) and Immunoblotting 

Using a single well format, total streptococcal protein extracts or 
recombinant streptococcal antigen are boiled in SDS/2-ME sample buffer before 
electrophoresis through 3% acrylamide stacking gels, and resolving gels of 
higher acrylamide concentration, typically 10-15% acrylamide monomer. Gels 
are electro-blotted to nitrocellulose membranes and lanes are probed with 
dilutions of antibody to be tested for reactivity with specific streptococcal 
antigens, followed by the appropriate secondary antibody-enzyme (horseradish 
peroxidase) conjugate. When it is desirable to confirm that the protein had 
transferred following electro-blotting, membranes are stained with Ponceau S . 
Immunoblot signals from bound antibodies are detected on x-ray film as 
chemiluminescence using ECL™ reagents (Amersham Corp., Arlington 
Heights, Illinois). 

Example 3: Detection of Streptococcus mRNA expression 

Northern blot analysis is carried out using methods described by, among 
others, Sambrook et aL, supra, to detect the expression of the S. pneumoniae 
nucleotide sequences of the present invention in animal tissues. A cDNA probe 
containing an entire nucleotide sequence shown in Table 1 is labeled with ^2p 
using the red/prime™ DNA labeling system (Amersham Life Science), 
according to manufacturer's instructions. After labeling, the probe is purified 
using a CHROMA SPIN-100™ column (Clontech Laboratories, Inc.), 
according to manufacturer's protocol number PT 1200-1. The purified labeled 
probe is then used to detect the expression of Streptococcus mRNA in an animal 
tissue sample. 

Animal tissues, such as blood or spinal fluid, are examined with the 
labeled probe using ExpressHyb™ hybridization solution (Clontech) according 
to manufacturer's protocol number PT 1190-1. Following hybridization and 
washing, the blots are mounted and exposed to film at -70 C overnight, and 
films developed according to standard procedures. 
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It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. 

Numerous modifications and variations of the present invention are 
possible in light of the above teachings and, therefore, are within the scope of 
the appended claims. 

The entire disclosure of all publications (including patents, patent 
applications, journal articles, laboratory manuals, books, or other documents) 
cited herein are hereby incorporated by reference. 
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SPOOl nucleotide (SEQ ID NO:l) 

TAAAATCTACGACAATAAAAATCAACTCATTGCTGACTTGGGTTCTGAACGCCGCGTCAATGCCCAAGC 
TAATGATATTCCCACAGATTTGGTTAAGGCAATCGTTTCTATCGAAGACCATCGCTTCTTCGACCACAG 
GGGGATTGATACCATCCGTATCCTGGGAGCTTTCTTGCGCAATCTGCAAAGCAATTCCCTCCAAGGTGG 
ATCAACTCTCACCCAACAGTTGATTAAGTTGACTTACTTTTCAACTTCGACTTCCGACCAGACTATTTC 
TCGTAAGGC TCAGGAAGCTTGGTTAGC GATTC AGTTAGAAC AAAAAGCAACC AAGC AAGAAATC TTGAC 
C TACT ATATAAATAAGGTCT ACATGTCTAATGGGAACT ATGGAATGC AGAC AGCAGC TC AAAAC TACTA 
TGGTAAAGACCTCAATAATTTAAGTTTACCTCAGTTAGCCTTGCTGGCTGGAATGCCTCAGGCACCAAA 
CCAATATGACCCCTATTCACATCCAGAAGCAGCCCAAGACCGCCGAAACTTGGTCTTATCTGAAATGAA 
AAATCAAGGCTACATCTCTGCTGAACAGTATGAGAAAGCAGTCAATACACCAATTACTGATGGACTACA 
AAGTCTCAAATCAGCAAGTAATTACCCTGCTTACATGGATAATTACCTCAAGGAAGTCATCAATCAAGT 
TGAAGAAGAAACAGGC TATAAC CTAC TC AC AACTGGGATGGATGTCTACAC AAATGTAGACCAAGAAGC 
TC AAAAACATCTGTGGGATATTTACAATAC AGACGAAT AC GTTGCC TATC CAGAC GATGAATTGC AAGT 
CGCTTCTACCATTGTTGATGTTTCTAACGGTAAAGTCATTGCCCAGCTAGGAGCACGCCATCAGTCAAG 
TAATGTTTC CTTCGGAATTAAC C AAGC AGTAGAAACAAAC CGC GAC TGGGGATCAAC TATGAAAC C GAT 
CACAGACTATGCTCCTGCCTTGGAGTACGGTGTCTACGATTCAACTGCTACTATCGTTCACGATGAGCC 
CTATAACTACCCTGGGACAAATACTCCTGTTTATAACTGGGATAGGGGCTACTTTGGCAACATCACCTT 
GCAATACGCCCTGCAACAATCGCGAAACGTCCCAGCCGTGGAAACTCTAAACAAGGTCGGACTCAACCG 
C GCC AAGAC TTTCC TAAATGGTCTAGGAATCGACTAC C C AAGTATTCAC TACTC AAATGC C ATTTCAAG 
TAACACAACC GAATC AGAC AAAAAATATGGAGC AAGT AGTGAAAAGATGGCTGCTGC TTAC GCTGCC TT 
TGCAAATGGTGGAACTTACTATAAACCAATGTATATCCATAAAGTCGTCTTTAGTGATGGGAGTGAAAA 
AGAGTTCTCTAATGTC GGAACTCGTGC CATGAAGGAAACGACAGCC TATATGATGAC C GAC ATGATGAA 
AAC AGTCTTGACTTATGGAACTGGAC GAAATGC CTATC TTGCTTGGCTCC C TC AGGCTGGTAAAACAGG 
AACCTCTAACTATAC AGAC GAGGAAATTGAAAAC C AC ATCAAGACCTCTC AATTTGT AGC ACCTGATGA 
ACTATTTGCTGGCTATACGCGTAAATATTCAATGGCTGTATGGACAGGCTATTCTAACCGTCTGACACC 
ACTTGTAGGCAATGGC C TTACGGTCGCTGCC AAAGTTTAC C GCTCTATGATGACC TACCTGTC TGAAGG 
AAGCAATCC AGAAGATTGGAAT AT ACCAGAGGGGC TCT AC AGAAATGGAGAATTC GT ATTTAAAAATGG 
TGCTCGTTCTACGTGGAACTCACCTGCTCCACAACAACCCCCATCAACTGAAAGTTCAAGCTCATCATC 
AGATAGTTCAACTTC AC AGTCTAGCTC AAC C ACTCC AAGCAC AAATAATAGTAC GACTAC CAATCCTAA 
C AATAATACGCAAC AATC AAATACAACCCCTGATCAAC AAAATCAGAATC CTCAACCAGCACAAC CA 

SPOOl AMINO ACID (SEQ ID NO; 2) 

KIYDNKNQLIADLGSERRVH 

STLTQQLIKLTYFSTSTSDQTISRKAQEAWLAIQLEQKATKQEILTYYXNKVYMSNGOT 

GKDLNNLSLPQLALLAGMPQAPNQYDPYSH^ 

SLKSASNYPAYljOSPftAEVINQVEEETGYlN^ 

ASTIVDVSNGKVI AQLGARHQS SNVS FGINQAVETNRDWGSTMKP ITDYAPALEYGVYDSTATIVHDEP 

YNYPGTNTPVYNWDRGYFGNITLQYALQQSRW^ 

NTTESDKKYGAS S EKMAAAYAAFANGGT YYKP^ 

TVLTYGTGR&fAYLAWLPQAGKTGT SNYTDEE IENHIKT SQFVAPDSLFAGYTRKYSMAVWTGYSNRLTP 
LVGNGLTVAAKVYRSMMTYLSEGSNPEDWNIPEGLYRNGEFVFKNGARSTWNSPAPQQPPSTESSSSSS 
DSSTSQSSSTTPSTNNSTTTNPNNOTQQSNTTPDQQNQNPQPAQP 

SP004 nucleotide (SEQ ID NO:3) 

AAATTAC AATACGGACTATGAATTGAC CTC TGGAGAAAAATTAC CTCTTC CTAAAGAGATTTC AGGTTA 
CACTTATATTGGATATATCAAAGAGGGAAAAACGACTTCTGAGTCTGAAGTAAGTAATCAAAAGAGTTC 
AGTTGCCACTCCTACAAAACAACAAAAGGTGGATTATAATGTTACACCGAATTTTGTAGACCATCCATC 
AACAGTACAAGCTATTCAGGAACAAACACCTGTTTCTTCAACTAAGCCGACAGAAGTTCAAGTAGTTGA 
AAAACCTTTCTCTACTGAATTAATCAATCCAAGAAAAGAAGAGAAACAATCTTCAGATTCTCAAGAACA 
ATTAGC C GAAC ATAAGAATCTAGAAAC GAAGAAAGAGGAGAAGATTTCTC CAAAAGAAAAGACTGGGGT 
AAATAC ATTAAATC C AC AGGATGAAGTTTTATC AGGTCAATTGAAC AAAC C TGAACTCTTATATCGTGA 
GGAAACTATGGAGACAAAAATAGATTTTCAAGAAGAAATTCAAGAAAATCCTGATTTAGCTGAAGGAAC 
TGTAAGAGTAAAACAAGAAGGTAAATTAGGTAAGAAAGTTGAAATCGTCAGAATATTCTCTGTAAACAA 
GGAAGAAGTTTC GCGAGAAATTGTTTCAACTTCAACGACTGC GCCTAGTC C AAGAATAGTC GAAAAAGG 
TACTAAAAAAACTCAAGTTATAAAGGAACAACCTGAGACTGGTGTAGAACATAAGGACGTACAGTCTGG 
AGCTATTGTTGAACCCGC AATTC AGCCTGAGTTGC CC GAAGCTGTAGTAAGTGAC AAAGGC GAACC AGA 
AGTTCAACCTACATTACCCGAAGCAGTTGTGACCGACAAAGGTGAGACTGAGGTTCAACCAGAGTCGCC 
AGATACTGTGGTAAGTGATAAAGGTGAACCAGAGCAGGTAGCACCGCTTCCAGAATATAAGGGTAATAT 
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TGAGCAAGTAAAACCTGAAACTCCGGTTGAGAAGACCAAAGAACAAGGTCCAGAAAAAACTGAAGAAGT 
TC CAGTAAAACCAACAGAAGAAACACC AGTAAATC CAAATGAAGGTACTAC AGAAGGAACCTCAATTCA 
AGAAGC AGAAAATCCAGTTC AACCTGC AGAAGAATC AAC AAC GAATTC AGAGAAAGTATC AC C AGATAC 
ATCTAGCAAAAATACTGGGGAAGTGTCCAGTAATCCTAGTGATTCGACAACCTCAGTTGGAGAATCAAA 
TAAAC CAGAACATAATGAC TCTAAAAATGAAAATTC AGAAAAAAC TGTAGAAGAAGTTC C AGTAAATC C 
AAATGAAGGCACAGTAGAAGGTACCTCAAATCAAGAAACAGAAAAACCAGTTCAACCTGCAGAAGAAAC 
AC AAACAAACTC TGGGAAAATAGC TAACGAAAAT ACTGGAGAAGTATCC AATAAAC CTAGTGATTC AAA 
AC C AC CAGTTGAAGAATC AAATCAAC C AGAAAAAAAC GGAAC TGC AAC AAAAC C AGAAAATTC AGGTAA 
TACAACATCAGAGAATGGACAAACAGAACCAGAACCATCAAACGGAAATTCAACTGAGGATGTTTCAAC 
C GAATC AAAC AC ATCC AATTCAAATGGAAAC GAAGAAATT AAAC AAGAAAATGAACTAGAC C CTGATAA 
AAAGGTAGAAGAACCAGAGAAAACACTTGAATTAAGAAATGTTTCCGACCTAGAGTTA 

SP0Q4 amino acid ( SEQ ID NO: 4) 

NYNTDYELTSGEKLPLPKEISGYTYIGYIKEGKTTSESEVSNQKSSVATPTKQQKVDYNVTPNFVDHPS 
TVQAIQEQTPVSSTKPTEVQWEKPFSTELINPRKEEKQSSDSQEQLAEHKNLETKKEEKISPKEKTGV 
NTLNPQDEVLSGQLNKPELLYREETMETKIDFQEEIQENPDLAEGTVRVTCQEGKLGKXVEIVRIFSVT^ 
EEVSREIVSTSTTAPSPRIVEKGTKKTQVIKEQPETGVEHKDVQSGAIVEPAIQPELPEAWSDKGEPE 
VQPTLPEAWTDKGETEVQPESPDTWSDKGEPEQVAPLPEYKGNIEQVKPETPVEKTKEQGPEKTEEV 
PVKPTEETPVNPNEGTTEGTSIQEAENPVQPAEESTTNSEKVSPDTSSKNTGEVSSNPSDSTTSVGESN 
KPEHISTOSKNENSEKTVEEVPVNPNEGTVEGTSNQETEKPVQ 

PPVEESNQPEKNGTATKPENSGNTTSENGQTEPEPSNGNSTEDVSTESNTSNSNGNEEIKQENELDPDK 
KVEEPEKTLELRNVSDLEL 

SP006 nucleotide (SEQ ID NO:5) 

TGAGAATC AAGCTACACC CAAAGAGACTAGC GCTCAAAAGAC AATC GTC CTTGCT AC AGCTGGC GAC GT 
GCCACCATTTGACTACGAAGACAAGGGCAATCTGACAGGCTTTGATATCGAAGTTTTAAAGGCAGTAGA 
TGAAAAACTCAGCGACTAC GAGATTCAATTC C AAAGAACCGCCTGGGAGAGC ATCTTCC C AGGACTTGA 
TTC TGGTCACTATC AGGCTGC GGC C AATAAC TTGAGTTACAC AAAAGAGCGTGCTGAAAAATAC CTTTA 
CTCGCTTCCAATTTCCAACAATCCCCTCGTCCTTGTCAGCAACAAGAAAAATCCTTTGACTTCTCTTGA 
CCAGATCGCTGGTAAAACAACACAAGAGGATACCGGAACTTCTAACGCTCAATTCATCAATAACTGGAA 
TC AGAAAC ACAC TGATAATCC C GC TACAATTAATTTTTCTGGTGAGGATATTGGT AAAC GAATC C TAGA 
CCTTGCTAAC GGAGAGTTTGATTTC CTAGTTTTTGAC AAGGTATCC GTTC AAAAGATTATCAAGGAC C G 
TGGTTTAGACCTCTCAGTCGTTGATTTACCTTCTGCAGATAGCCCCAGCAATTATATCATTTTCTCAAG 
CGACCAAAAAGAGTTTAAAGAGCAATTTGATAAAGCGCTCAAAGAACTCTATCAAGACGGAACCCTTGA 
AAAACTCAGCAATACCTATCTAGGTGGTTCTTACCTCCCAGATCAATCTCAGTTACAA 

SP0 06 amino acid (SEQ ID NO: 6) 

ENQATPKETSAQKTIVLATAGDVPPFDYEDKGNLTGFDIEVLKAVDEKLSDYEIQFQRTAWESIFPGLD 
SGHYQAAAISOSTLSYTKERAEKYLYSLPISNN^ 

QKHTDNPATIWFSGEDIGKRILDLANGEFDFLWDBCVSVQKIIKDRGLDLSWDLPSADSPSNYIIFSS 
DQKEFKEQFDKALKELYQDGTLEKLSNTYLGGSYLPDQSQLQ 

SP0 07 nucleotide (SEQ ID NO: 7) 

TGGTAACCGCTCTTCTCGTAACGCAGCTTCATCTTCTGATGTGAAGACAAAAGCAGCAATCGTCACTGA 
TACTGGTGGTGTTGATGACAAATCATTC AAC C AATC AGCTTGGGAAGGTTTGCAGGCTTGGGGTAAAGA 
ACACAATCTTTCAAAAGATAACGGTTTCACTTACTTCCAATCAACAAGTGAAGCTGACTACGCTAACAA 
CTTGCAACAAGCGGCTGGAAGTTACAACCTAATCTTCGGTGTTGGTTTTGCCCTTAATAATGCAGTTAA 
AGATGCAGC AAAAGAAC ACACTGAC TTGAAC TATGTCTTGATTGATGATGTGATTAAAGAC C AAAAGAA 
TGTTGCGAGCGTAACTTTCGCTGATAATGAGTCAGGTTACCTTGCAGGTGTGGCTGCAGCAAAAACAAC 
TAAGACAAAACAAGTTGGTTTTGTAGGTGGTATCGAATCTGAAGTTATCTCTCGTTTTGAAGCAGGATT 
CAAGGCTGGTGTTGCGTCAGTAGACCCATCTATCAAAGTCCAAGTTGACTACGCTGGTTCATTTGGTGA 
TGCGGCTAAAGGTAAAAC AATTGC AGCC GCAC AATACGCAGC C GGTGC AGATATTGTTTACCAAGTAGC 
TGGTGGTACAGGTGCAGGTGTCTTTGCAGAGGCAAAATCTCTCAACGAAAGCCGTCCTGAAAATGAAAA 
AGTTTGGGTTATCGGTGTTGATCGTGACCAAGAAGCAGAAGGTAAATACACTTCTAAAGATGGCAAAGA 
ATCAAACTTTGTTCTTGTATCTACTTTGAAACAAGTTGGTACAACTGTAAAAGATATTTCTAACAAGGC 
AGAAAGAGGAGAATTCCCTGGCGGTCAAGTGATCGTTTACTCATTGAAGGATAAAGGGGTTGACTTGGC 
AGTAACAAACCTTTCAGAAGAAGGTAAAAAAGCTGTCGAAGATGCAAAAGCTAAAATCCTTGATGGAAG 
CGTAAAAGTTCCTGAAAAA 
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SP007 amino acid (SEQ ID NO: 8) 

GNRS S RNAAS S S DVKTKAAI VTDTGGVDDKS FNQS AWEGLQAWGKEHNLtSKDNGFTYFQ S T S EAD YANRT 
LQQAAGSYNLIFGVGFALI^AVKDAAKEHTDL^m/LIDDVIKDQKWASVTFAD 

KTKQVGFVGGIESEVISRFEAGFKAGVASVDPSIKVQVDYAGSFGDAAKGKTIAAAQYAAGADIVYQVA 

GGTGAGVFAEAKSLNESRPENEKVWVIGVDRDQEAEGKYTSKDGKESNFVLVSTLKQV 

ERGEFPGGQVIVYSLKDKGVDLAVTNLSEEGKKAVEDAKAKILDGSVKVPEK 

SP008 nucleotide (SEQ ID NO:9) 

TGTGGAAATTTGACAGGTAACAGCAAAAAAGCTGCTGATTCAGGTGACAAACCTGTTATCAAAATGTAC 
CAAATCGGTGACAAACCAGACAACTTGGATGAATTGTTAGCAAATGCCAACAAAATCATTGAAGAAAAA 
GTTGGTGCCAAATTGGATATCCAATACCTTGGCTGGGGTGACTATGGTAAGAAAATGTCAGTTATCACA 
TC ATCTGGTGAAAACT ATGATATTGC CTTTGC AGATAAC TATATTGTAAATGCTCAAAAAGGTGCTTAC 
GCTGACTTGACAGAATTGTAC AAAAAAGAAGGTAAAGAC C TTTAC AAAGC ACTTGACCC AGCTTAC ATC 
AAGGGTAATACTGTAAATGGTAAGATTTACGCTGTTCCAGTTGCAGCCAACGTTGCATCATCTCAAAAC 
TTTGCCTTCAACGGAACTCTCCTTGCTAAATATGGTATCGATATTTCAGGTGTTACTTCTTACGAAACT 
CTTGAGCCAGTCTTGAAACAAATCAAAGAAAAAGCTCCAGACGTAGTACCATTTGCTATTGGTAAAGTT 
TTCATCCCATCTGATAATTTTGACTACCCAGTAGCAAACGGTCTTCCATTCGTTATCGACCTTGAAGGC 
GAT ACTACT AAAGTTGTAAACCGTTAC GAAGTGCCTC GTTTC AAAGAACAC TTGAAGAC TCTTC AC AAA 
TTCTATGAAGCTGGCTACATTCCAAAAGACGTCGCAACAAGCGATACTTCCTTTGACCTTCAACAAGAT 
ACTTGGTTCGTTCGTGAAGAAACAGTAGGACCAGCTGACTACGGTAACAGCTTGCTTTCACGTGTTGCC 
AACAAAGATATCCAAATCAAACCAATTACTAACTTCATCAAGNAAAACCAAACAACACAAGTTGCTAAC 
TTTGTCATCTCAAACAACTCTAAGAACAAAGAAAAATCAATGGAAATCTTGAACCTCTTGAATACGAAC 
C CAGAAC TCTTGAACGGTC TTGTTTACGGTC C AGAAGGC AAGAACTGGGAAAAAATTGAAGGT AAAGAA 
AACCGTGTTCGCGTTCTTGATGGCTACAAAGGAAACACTCACATGGGTGGATGGAACACTGGTAACAAC 
TGGATCCTTTACATCAACGAAAACGTTACAGACCAACAAATCGAAAATTCTAAGAAAGAATTGGCAGAA 
GCTAAAGAATCTCCAGCGCTTGGATTTATCTTCAATACTGACAATGTGAAATCTGAAATCTCAGCTATT 
GCTAACACAATGCAACAATTTGATACAGCTATCAACACTGGTACTGTAGACCCAGATAAAGCGATTCCA 
GAATTGATGGAAAAATTGAAATCTGAAGGTGCCTACGAAAAAGTATTGAACGAAATGCAAAAACAATAC 
GATGAATTCTTGAAAAACAAAAAA 

SP008 amino acid (SEQ ID NO: 10) 

CGNLTGNSKKAAD SGDKPVI KMYQIGDKPDNLDELLANANKI I EEKVGAKLDI QYLGWGDYGKKMS VTT 
SSGENYD IAFADNYI VNAQKGAYADLTELYKKEGKDL YKALDPAYIKGNTWGKI YAVPVAANVAS S QN 
FAFNGTLLAKYGI D I SGVTS YETLEPVLKQIKEKAPD WP FAIGKVF I PSDNFD YP VANGLPFVIDLEG 
DTTK\AmRYEVPRFKEHLKTLHKFYEAGYIPKDVATSDTSFDLQQDTWFVREETVGPADYGMSLLSRVA 
NKDIQIKPITNFIKXNQTTQVANFVISNNSKNKEKSMEIL 

NRVRVLDGYKGISFTHMGGWNTGNNW^ PALGFIFNTDNVKSEI SAI 

AOTMQQFDTAINTGTVDPDKAIPELMEKLKSEGAYEKVLNEMQKQYDEFLKNK^ 

SP009 nucleotide (SEQ ID NO: 11) 

TGGTCAAGGAACTGCTTCTAAAGACAACAAAGAGGCAGAACTTAAGAAGGTTGACTTTATCCTAGACTG 
GACACCAAATACCAACCACACAGGGCTTTATGTTGCCAAGGAAAAAGGTTATTTCAAAGAAGCTGGAGT 
GGATGTTGATTTGAAATTGCCACCAGAAGAAAGTTCTTCTGACTTGGTTATCAACGGAAAGGCACCATT 
TGC AGTGTATTTC C AAGACTAC ATGGCTAAGAAATTGGAAAAAGGAGC AGGAATCACTGC C GTTGCAGC 
TATTGTTGAACACAATACATCAGGAATCATCTCTCGTAAATCTGATAATGTAAGCAGTCCAAAAGACTT 
GGTTGGTAAGAAATATGGGACATGGAATGAC CC AACTGAACTTGCTATGTTGAAAACC TTGGTAGAATC 
TCAAGGTGGAGACTTTGAGAAGGTTGAAAAAGTACC AAATAAC GACTCAAACTCAATC ACACC GATTGC 
CAATGGCGTCTTTGATACTGCTTGGATTTACTACGGTTGGGATGGTATCCTTGCTAAATCTCAAGGTGT 
AGATGCTAACTTCATGTACTTGAAAGACTATGTCAAGGAGTTTGACTACTATTCACCAGTTATCATCGC 
AAACAAC GACTATCTGAAAGATAAC AAAGAAGAAGC TC GCAAAGTC ATCCAAGC CATCAAAAAAGGCTA 
C C AATATGCCATGGAACATCC AGAAGAAGC TGC AGATATTCTC ATC AAGAATGCACC TGAACTC AAGGA 
AAAACGTGACTTTGTCATCGAATCTCAAAAATACTTGTCAAAAGAATACGCAAGCGACAAGGAAAAATG 
GGGTCAATTTGACGCAGCTCGCTGGAATGCTTTCTACAAATGGGATAAAGAAAATGGTATCCTTAAAGA 
AGACTTGACAGACAAAGGCTTCACCAACGAATTTGTGAAA 

SP0 09 amino acid (SEQ ID NO: 12) 
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GQGTASKDNKEAELKKVDFILDWTPNTNHTGLYVAKEKGYFKEAGVDVDLKLPPEESSSDLVINGKAPF 
AVYFQDYMAKKLEKGAGITAVAAIVEP^ 

QGGDFEKVEKVPNNDSNS I T P I ANGVFDT AWI YYGWDGI LAK SQGVDANFMYLKD YVKEFDYY S PVI IA 

NNDYLKDNKEEARK^IQAIKKGYQYAM^ 

GQFDAARWNAFYKWDKEWGILKEDLTDKGFTNEFVK 

SP010 nucleotide (SEQ ID NO:13) 

TAGCTCAGGTGGAAACGCTGGTTCATCCTCTGGAAAAACAACTGCCAAAGCTCGCACTATCGATGAAAT 
CAAAAAAAGCGGTGAACTGCGAATCGCCGTGTTTGGAGATAAAAAACCGTTTGGCTACGTTGACAATGA 
TGGTTCTAC CAAGGTACGCTACGAT ATT G AACT AGGG AAC C AACT AGCTC AAGAC CTTGGTGTC AAGGT 
TAAATACATTTCAGTCGATGCTGCCAACCGTGCGGAATACTTGATTTCAAACAAGGTAGATATTACTCT 
TGC TAACTTTAC AGTAACTGAC GAAC GTAAGAAAC AAGTTGATTTTGCC CTTC CATATATGAAAGTTTC 
TCTGGGTGTCGTATCACCTAAGACTGGTCTCATTACAGACGTCAAACAACTTGAAGGTAAAACCTTAAT 
TGTCAC AAAAGGAAC GAC TGCTGAGACTTATTTTGAAAAGAATC ATC C AGAAATC AAACTC C AAAAAT A 
CGACCAATACAGTGACTCTTACCAAGCTCTTCTTGACGGACGTGGAGATGCCTTTTCAACTGACAATAC 
GGAAGTTCTAGCTTGGGCGCTTGAAAATAAAGGATTTGAAGTAGGAATTACTTCCCTCGGTGATCCCGA 
TACCATTGC GGC AGCAGTTCAAAAAGGCAACCAAGAATTGCTAGACTTC ATC AATAAAGATATTGAAAA 
ATTAGGCAAGGAAAACTTCTTCCACAAGGCCTATGAAAAGACACTTCACCCAACCTACGGTGAGGCTGC 
TAAAGCAGATGACCTGGTTGTTGAAGGTGGAAAAGTTGAT 

SP010 amino acid (SEQ ID NO: 14) 

S S GGNAGS S SGKTT AKART I D E I KKS GEL RI AVFGDKKP FG YVDNDGS TKVR YD I ELGMQLAQDLGVKV 
KYISVDAANRAEYLISNKVDITLAHFTVTDERKKQVDFALP 

VTKGTTAETYFEKNHPEIKXjQKYDQYSDSYQALLDGRGDAFSTDNTEVLAWALEl^GFEVGITSLGDPD 
TIAAAVQKGNQELLDFINKDIEKLGKENFFHKAYEKTLHPTYGDAAKADDLWEGGKVD 

SP011 nucleotide (SEQ ID NO:15) 

C TC CAACTATGGTAAATC TGC GGATGGC AC AGTGAC C ATCGAGTATTTC AAC C AGAAAAAAGAAATGAC 
C AAAAC CTTGGAAGAAATC AC TCGTGATTTTGAGAAGGAAAAC CC TAAGATC AAGGTC AAAGTCGTC AA 
TGTACCAAATGCTGGTGAAGTATTGAAGACACGCGTTCTCGCAGGAGATGTGCCTGATGTGGTCAATAT 
TTAC CCAC AGTC CATC GAACTGCAAGAATGGGC AAAAGC AGGTGTTTTTGAAGATTTGAGC AAC AAAGA 
CTACCTGAAACGCGTGAAAAATGGCTACGCTGAAAAATATGCTGTAAACGAAAAAGTTTACAACGTTCC 
TTTTACAGCTAATGCTTATGGAATTTACTACAACAAAGATAAATTCGAAGAACTGGGCTTGAAGGTTCC 
TGAAAC CTGGGATGAATTTGAACAGTTAGTC AAAGATATC GTTGCTAAAGGAC AAAC ACCATTTGGAAT 
TGCAGGTGCAGATGCTTGGACACTCAATGGTTACAATCAATTAGCCTTTGCGACAGCAACAGGTGGAGG 
AAAAGAAGCAAATCAATACCTTCGTTATTCTCAACCAAATGCCATTAAATTGTCGGATCCGATTATGAA 
AGATGATATCAAGGTCATGGACATCCTTCGCATCAATGGATCTAAGCAAAAGAACTGGGAAGGTGCTGG 
CTATACCGATGTTATCGGAGCCTTCGCACGTGGGGATGTCCTCATGACACCAAATGGGTCTTGGGCGAT 
CACAGCGATTAATGAACAAAAACCGAACTTTAAGATTGGGACCTTCATGATTCCAGGAAAAGAAAAAGG 
AC AAAGCTTAAC C GTTGGTGCGGGAGACTTGGC ATGGTCTATC TC AGC CACCACC AAAC ATC CAAAAGA 
AGCCAATGC CTTTGTGGAAT AT ATGACCCGTCCAGAAGTCATGC AAAAAT AC TAC GATGTGGACGGATC 
TC C AAC AGC GATC GAAGGGGTCAAAC AAGCAGGAGAAGATTC ACC GCTTGCTGGTATGACCGAATATGC 
CTTTAC GGATC GTC ACTTGGTC TGGTTGC AAC AAT ACTGGAC C AGTGAAGCAGACTTC CAT ACCTTGAC 
CATGAACTATGTC TTGAC CGGTGATAAAC AAGGCATGGTCAATGATTTGAATGCCTTC TTTAACC C GAT 
GAAAGCGGATGTGGAT 

SP011 amino acid (SEQ ID NO: 16) 

SNYGKSADGTVTIEYFNQKKEMTKTLEEITRDFEKENPKI 
YPQSIELQEWAKAGVFEDLSNKDYLKRVKNGYA 

ETWDEFEQLVKD IVAKGQTPFGIAGADAWTLNGYNQLAFATATGGGKEANQYLRYS QPNAIKLSD P IMK 
DD I KVMD I LRINGSKQKNWEGAGYTDVX GAFARGDVLMT PNG SWAI TAINEQKPNFKI GTFMI PGKEKG 
QSLTVGAGDLAWS I S ATTKHPKEANAFVEYMTRPEVMQKYYDVDGS PT AI EGVKQAGEDS PLAGMTEYA 
FTDRHLVWLQQYWTSEADFHTLTM^^ 

SP012 nucleotide (SEQ ID NO:17) 

TGGGAAAAATTCTAGCGAAACTAGTGGAGATAATTGGTCAAAGTACCAGTCTAACAAGTCTATTACTAT 
TGGATTTGATAGTACTTTTGTTCCAATGGGATTTGCTCAGAAAGATGGTTCTTATGCAGGATTTGATAT 
TGATTTAGC TACAGCTGTTTTTGAAAAATACGGAATCAC GGTAAATTGGCAAC C GATTGATTGGGATTT 
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GAAAGAAGCTGAATTGACAAAAGGAACGATTGATCTGATTTGGAATGGCTATTCCGCTACAGACGAACG 
CCGTGAAAAGGTGGCTTTCAGTAACTCATATATGAAGAATGAGCAGGTATTGGTTACGAAGAAATCATC 
TGGTATCACGACTGCAAAGGATATGACTGGAAAGACATTAGGAGCTCAAGCTGGTTCATCTGGTTATGC 
GGACTTTGAAGCAAATCCAGAAATTTTGAAGAATATTGTCGCTAATAAGGAAGCGAATCAATACCAAAC 
C TTTAAT GAAGC C TTGATTGATTTGAAAAAC GATC GAATTGATGGTCTATTGATTGAC C GTGTCTATGC 
AAACTATTATTTAGAAGCAGAAGGTGTTTTAAACGATTATAATGTCTTTACAGTTGGACTAGAAACAGA 
AGCTTTTGCGGTTGGAGCCCGTAAGGAAGATACAAACTTGGTTAAGAAGATAAATGAAGCTTTTTCTAG 
TCTTTACAAGGACGGCAAGTTCCAAGAAATCAGCCAAAAATGGTTTGGAGAAGATGTAGCAACCAAAGA 
AGTAAAAGAAGGACAG 

SP012 nucleotide (SEQ ID N0:18) 

GKNSSETSGDNWSKYQSNKSITIGFDSTFVPMGFAQKD^ 

KEAELTKGTIDL IWNGY S ATDERREKVAFSNS YMKNEQVLVTKKS SGITTAKDMTGKTLGAQAGS SGYA 
DFEANPEILKNIVANKEANQYQTFNEALIDLK^ 

AFAVGARKEDTNLVKKINEAFSSLYKDGKFQEISQKWFGEDVATKEVKEGQ 
SP013 nucleotide (SEQ ID NO: 19) 

TGCTAGCGGAAAAAAAGATACAACTTCTGGTCAAAAACTAAAAGTTGTTGCTACAAACTCAATCATCGC 
TGATATTACTAAAAATATTGCTGGTGACAAAATTGACCTTCATAGTATCGTTCCGATTGGGCAAGACCC 
AC AC GAATAC GAAC C AC TTCCTGAAGACGTT AAGAAAACTTCTGAGGCTAATTTGATTTTC TATAACGG 
TATCAACCTTGAAACAGGTGGCAATGCTTGGTTTACAAAATTGGTAGAAAATGCCAAGAAAACTGAAAA 
C AAAGAC TACTTC GC AGTCAGCGAC GGCGTTGATGTTATC T ACCTTGAAGGTCAAAATGAAAAAGGAAA 
AGAAGACCC AC AC GCTTGGC TT AACCTTGAAAAC GGTATTATTTTTGC TAAAAATATCGC C AAACAATT 
GAGCGCC AAAGAC C C TAAC AATAAAGAATTC TATGAAAAAAATCTCAAAGAATAT ACTGAT AAGTT AGA 
CAAACTTGATAAAGAAAGTAAGGATAAATTTAATAAGATCCCTGCTGAAAAGAAACTCATTGTAACCAG 
CGAAGGAGCATTCAAATACTTCTCTAAAGCCTATGGTGTCCCAAGTGCTTACATCTGGGAAATCAATAC 
TGAAGAAGAAGGAACTCCTGAACAAATCAAGACCTTGGTTGAAAAACTTCGCCAAACAAAAGTTCCATC 
ACTCTTTGTAGAATCAAGTGTGGATGAC CGTCC AATGAAAAC TGTTTC TC AAGACAC AAAC ATCC CAAT 
CTACGCTC AAATCTTTAC TGAC TCTATCGCAGAAC AAGGTAAAGAAGGC GAC AGCTACTAC AGCATGAT 
GAAATAC AAC CTTGAC AAGATTGCTGAAGGATTGGC AAAA 

SP013 amino acid (SEQ ID NO:20) 

asgkkdttsgqklkwatnsiiaditkniagdkidlhsivpigqdpheyeplpedvkktseai^lifyng 
inletggnawftklvenakxtenkdyfavsdgvdv^ 

sakdpiotkefyeknlkeytdkldkldkeskdkfnkipaekklivtsegafkyfskaygvps 
eeegtpeqiktlveklrqtkvpslfvessvddrpmktvsqdtni p i yaqiftds i aeqgkegdsyysmm 

KYNLDKIAEGLAK 

SP014 nucleotide (SEQ ID NO:21) 

TGGCTCAAAAAATACAGCTTCAAGTCCAGATTATAAGTTGGAAGGTGTAACATTCCCGCTTCAAGAAAA 
GAAAACATTGAAGTTTATGACAGCCAGTTCACCGTTATCTCCTAAAGACCCAAATGAAAAGTTAATTTT 
GC AAC GTTTGGAGAAGGAAACTGGCGTTC ATATTGACTGGAC C AACTACCAATCC GACTTTGC AGAAAA 
AC GTAACTTGGATATTTCT AGTGGTGATTT ACCAGATGCT ATCC ACAACGAC GGAGC TTC AGATGTGGA 
CTTGATGAAC TGGGC TAAAAAAGGTGTTATTATTC C AGTTGAAGATTTGATTGATAAATACATGC C AAA 
TCTTAAGAAAATTTCGGATGAGAAACCAGAGTACAAGGCCTTGATGACAGCACCTGATGGGCACATTTA 
CTCATTTCCATGGATTGAAGAGCTTGGAGATGGTAAAGAGTCTATTCACAGTGTCAACGATATGGCTTG 
GATTAACAAAGATTGGCTTAAGAAACTTGGTCTTGAAATGCCAAAAACTACTGATGATTTGATTAAAGT 
CCTAGAAGCTTTCAAAAACGGGGATCCAAATGGAAATGGAGAGGCTGATGAAATTCCATTTTCATTTAT 
TAGTGGTAACGGAAACGAAGATTTTAAATTCCTATTTGCTGCATTTGGTATAGGGGATAACGATGATCA 
TTTAGTAGTAGGAAATGATGGCAAAGTTGACTTCACAGCAGATAACGATAACTATAAAGAAGGTGTCAA 
ATTTATC CGTC AATTGC AAGAAAAAGGC CTGATTGATAAAGAAGC TTTCGAACATGATTGGAATAGTTA 
CATTGCTAAAGGTCATGATCAGAAATTTGGTGTTTACTTTACATGGGATAAGAATAATGTTACTGGAAG 
TAACGAAAGTTATGATGTTTTACCAGTACTTGCTGGACCAAGTGGTCAAAAACACGTAGCTCGTACAAA 
CGGTATGGGATTTGCACGTGACAAGATGGTTATTACCAGTGTAAACAAAAACCTAGAATTGACAGCTAA 
ATGGATTGATGCAC AATACGCTCCACTC C AATCTGTGCAAAATAACTGGGGAAC TTAC GGAGATGACAA 
ACAACAAAACATCTTTGAATTGGATCAAGCGTCAAATAGTCTAAAACACTTACCACTAAACGGAACTGC 
AC CAGCAGAAC TTC GTCAAAAGAC TGAAGTAGGAGGAC C AC TAGC TATCCTAGATTCAT AC TATGGT AA 
AGTAAC AAC C ATGC CTGATGATGC CAAATGGC GTTTGGATC TTATCAAAGAATATTATGTTC CTTACAT 
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GAGCAATGTCAATAACTATCCAAGAGTCTTTATGACACAGGAAGATTTGGACAAGATTGCCCATATCGA 
AGCAGATATGAATGACTATATCTACCGTAAACGTGCTGAATGGATTGTAAATGGCAATATTGATACTGA 
GTGGGATGATT AC AAG AAAGAACTTGAAAAAT AC GGACTTTCTGATTAC CTC GCT ATTAAAC AAAAATA 
C T AC GAC C AAT AC C AAGC AAAC AAAAAC 

SP014 amino acid (SEQ ID NO:22) 

GSKNTASSPDYKLEGVTFPLQEKKTLKFMTASSPLSPKDPNEKLILQRLEKETGVHIDWTNYQSDFASK 

RNLDISSGDLPDAIH£TOGASDVDLMN 

SFPWIEELGDGKESIHSVTOMAWINKDWL^ 

SGNGNEDFKFLFAAFGIGDITODHLWGNDGKVDFTAD^ 

IAKGHDQKFGVYFTWDKN1WTGSNESYDVLPVLAGPSGQKHVARTNGMGFAM 

WIDAQYAPLQSVQNIWGTYGDDKQQNIFELDQASNSLKHLPLNGTAPAELRQKTEVGGPLAILDSYYGK 

VTTMPDDAKWRXjDLIKEYYVPYMSHVISJNYPRVFMTQEDLDKIAH 

WDDYKKELEKYGLSDYLAIKQKYYDQYQANKN 

SP015 nucleotide (SEQ ID NO:23) 

TAGTACAAACTCAAGCACTAGTCAGACAGAGACCAGTAGCTCTGCTCCAACAGAGGTAACCATTAAAAG 
TTCACTGGACGAGGTCAAACTTTCCAAAGTTCCTGAAAAGATTGTGACCTTTGACCTCGGCGCTGCGGA 
TACTATTCGCGCTTTAGGATTTGAAAAAAATATCGTCGGAATGCCTACAAAAACTGTTCCGACTTATCT 
AAAAGACCTAGTGGGAACTGTCAAAAATGTTGGTTCTATGAAAGAACCTGATTTAGAAGCTATCGCCGC 
CCTTGAGCCTGATTTGATTATCGCTTCGCCACGTACACAAAAATTCGTAGACAAATTCAAAGAAATCGC 
CCCAACCGTTCTCTTCCAAGCAAGCAAGGACGACTACTGGACTTCTACCAAGGCTAATATCGAATCCTT 
AGCAAGTGCCTTCGGCGAAACTGGTACACAGAAAGCCAAGGAAGAATTGACCAAGCTAGACAAGAGCAT 
CCAAGAAGTCGCTACTAAAAATGAAAGCTCTGACAAAAAAGCCCTTGCGATCCTCCTTAATGAAGGAAA 
AATGGCAGCCTTTGGTGCCAAATCTCGTTTCTCTTTCTTGTACCAAACCTTGAAATTCAAACCAACTGA 
TACAAAATTTGAAGACTCAC GC C AC GGAC AAGAAGTC AGCTTTGAAAGTGTC AAAGAAATC AACCCTGA 
CATCCTCTTTGTCATCAACCGTACCCTTGCCATCGGTGGGGACAACTCTAGCAACGACGGTGTCCTAGA 
AAATGCCCTTATCGCTGAAACACCTGCTGCTAAAAATGGTAAGATTATCCAACTAACACCAGACCTCTG 
GTATCTAAGCGGAGGCGGACTTGAATCAACAAAACTCATGATTGAAGACATACAAAAAGCTTTGAAA 

SP015 amino acid (SEQ ID NO: 24) 

STNSSTSQTETSSSAPTEVTIKSSLDEVKLSKVPEKIVTFDLGAADTIRALGFEKNIVGMPTKTVPTYL 
KDLVGTVKWGSMKEPDLEAIAALEPDLIIASPR 

ASAFGETGTQKAKEELTKLDKSIQEVATKNESSDKKALAILLNEGKMAAFGAKSRFSFLYQTLKFKPTD 

TKFEDSRHGQEVSFESVKEINPDILFVINRTLAIGGDN^ 

YL SGGGLE STKLMIED I QKALK 

SP016 nucleotide (SEQ ID NO:25) 

TGGCAATTCTGGCGGAAGTAAAGATGCTGCCAAATCAGGTGGTGACGGTGCCAAAACAGAAATCACTTG 
GTGGGCATTCCCAGTATTTACCCAAGAAAAAACTGGTGACGGTGTTGGAACTTATGAAAAATCAATCAT 
CGAAGC GTTTGAAAAAGCAAAC C CAGATATAAAAGT GAAATTGGAAAC CATC GAC TTCAAGTCAGGTC C 
TGAAAAAATC AC AAC AGCCATCGAAGCAGGAACAGCTC CAGAC GTACTCTTTGATGCACCAGGAC GTAT 
CATCCAATACGGTAAAAACGGTAAATTGGCTGAGTTGAATGACCTCTTCACAGATGAATTTGTTAAAGA 
TGTCAAC AATGAAAAC ATC GTAC AAGCAAGT AAAGCTGGAGACAAGGC TTATATGTATCC GATTAGTTC 
TGCCCCATTCTACATGGCAATGAACAAGAAAATGTTAGAAGATGCTGGAGTAGCAAACCTTGTAAAAGA 
AGGTTGGAC AACTGATGATTTTGAAAAAGTATTGAAAGC AC TTAAAGACAAGGGTTAC AC AC CAGGTTC 
ATTGTTCAGTTCTGGTCAAGGGGGAGACCAAGGAACACGTGCCTTTATCTCTAACCTTTATAGCGGTTC 
TGTAAC AGATGAAAAAGTTAGC AAATATAC AAC TGATGATC CTAAATTCGTCAAAGGTCTTGAAAAAGC 
AACTAGCTGGATTAAAGACAATTTGATCAATAATGGTTCACAATTTGACGGTGGGGCAGATATCCAAAA 
CTTTGCCAACGGTCAAACATCTTACACAATCCTTTGGGCACCAGCTCAAAATGGTATCCAAGCTAAACT 
TTTAGAAGCAAGTAAGGTAGAAGTGGTAGAAGTACCATTCCCATCAGACGAAGGTAAGCCAGCTCTTGA 
GTACC TTGTAAAC GGGTTTGCAGTATTC AAC AATAAAGACGACAAGAAAGTC GCTGC ATCTAAGAAATT 
CATCCAGTTTATCGCAGATGACAAGGAGTGGGGACCTAAAGACGTAGTTCGTACAGGTGCTTTCCCAGT 
CCGTACTTCATTTGGAAAACTTTATGAAGACAAACGCATGGAAACAATCAGCGGCTGGACTCAATACTA 
CTCACCATACTACAACACTATTGATGGATTTGCTGAAATGAGAACACTTTGGTTCCCAATGTTGCAATC 
TGTATCAAATGGTGACGAAAAACCAGCAGATGCTTTGAAAGCCTTCACTGAAAAAGCGAACGAAACAAT 
CAAAAAAGCTATGAAACAA 
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SP016 amino acid (SEQ ID NO: 26) 

GNSGGSKDAAKSGGDGAKTEITWWAFPVFTQEKTGDGVGTYEKSIIEAFEKANPDIKVKLETIDFKSGP 
EKITTAI EAGTAPDVLFDAPGRI IQYGKNGKLAELISnDLFTDEFVKDVNHENIVQASKAGDKAYMYPI S S 
APFYMAMNKKMLEDAGVANLVKEGWTTDDFEKVLK^ 

VTDEKVSKYTTDDPKFVKGLEKATSWIKDI^INNGSQFDGGADrQNFANGQTSYTILWAPAQNGIQAKL 
LEASKVEWEVPFPSDEGKPALEYLWGFAVFNNKDDKKVAASKKFIQFIADDKEWG 
RTSFGKLYEDKI^ETISGWTQYYSPYYNTIDGFAEMRTLWFPMLQSVSNGDEKPADALKAFTEKANETI 
KKAMKQ 

SP017 nucleotide (SEQ ID NO:27) 

TTC AC AAGAAAAAAC AAAAAATGAAGATGGAGAAAC TAAGAC AGAACAGAC AGCC AAAGC TGATGGAAC 
AGTCGGTAGTAAGTCTCAAGGAGCTGCCCAGAAGAAAGCAGAAGTGGTCAATAAAGGTGATTACTACAG 
C ATTC AAGGGAAATAC GATGAAATC ATCGT AGC C AAC AAAC ACTATC C ATTGTC TAAAGAC TATAATC C 
AGGGGAAAATCC AACAGCC AAGGC AGAGTTGGTCAAACTC ATCAAAGC GATGCAAGAGGC AGGTTTCC C 
TATTAGTGATCATTACAGTGGTTTTAGAAGTTATGAAACTCAGACCAAGCTCTATCAAGATTATGTCAA 
CCAAGATGGAAAGGCAGCAGCTGACCGTTACTCTGCCCGTCCTGGCTATAGCGAACACCAGACAGGCTT 
GGCCTTTGATGTGATTGGGACTGATGGTGATTTGGTGACAGAAGAAAAAGCAGCCCAATGGCTCTTGGA 
TCATGCAGCTGATTATGGCTTTGTTGTCCGTTATCTCAAAGGCAAGGAAAAGGAAACAGGCTATATGGC 
TGAAGAATGGCACCTGCGTTATGTAGGAAAAGAAGCTAAAGAAATTGCTGCAAGTGGTCTCAGTTTGGA 
AGAATACTATGGCTTTGAAGGCGGAGACTACGTCGAT 

SP017 amino acid (SEQ ID NO:28) 

SQEKTKNEDGETKTEQTAKADGTVGSKSQG 

GENPTAKAELVKLIKAMQEAGFPISDHYSGFRSYETQTKLYQDYVNQDGKAAADRYSARPGYSEHQTGL 

AFDVIGTDGDLVTEEKAAQWLLDHAADYGFVVRYL 

EYYGFEGGDYVD 

SP019 nucleotide (SEQ ID NO:29) 

GAAAGGTCTGTGGTCAAATAATCTTACCTGCGGTTATGATGAAAAAATAATCTTGGAAAATATAAATAT 
AAAAATACCTGAAGAAAAAATATCAGTTATTATTGGGTCAAATGGTTGTGGGAAATCAACACTCAT'TAA 
AAC C TTGTC TC GACTTATAAAGC CATTAGAGGGAGAAGTATTGC TTGATAAT AAATCAATTAATTC TTA 
TAAAGAAAAAGATTTAGCAAAACACATAGCTATATTACCTCAATCTCCAATAATCCCTGAATCAATAAC 
AGTAGCTGATCTTGTAAGCCGTGGTCGTTTCCCCTACAGAAAGCCTTTTAAGAGTCTTGGAAAAGATGA 
CCTTGAAATAATAAACAGATCAATGGTTAAGGCCAATGTTGAAGATCTAGCAAATAACCTAGTTGAAGA 
ACTTTCTGGGGGTCAAAGGCAAAGAGTATGGATAGCTCTAGCCCTAGCCCAAGATACAAGTATCCTACT 
TTTAGATGAGCCAACTACTTACTTGGATATCTCATATCAAATAGAACTATTAGACCTCTTGACTGATCT 
AAAC C AAAAATATAAGAC AAC C ATTTGCATGATTTTGC ACGATATAAATC TAAC AGCAAGATACGCTGA 
TTACCTATTTGCAATTAAAGAAGGTAAACTTGTTGCAGAGGGAAAGCCTGAAGATATACTAAATGATAA 
ACTAGTTAAAGATATCTTTAATCTTGAAGCAAAAATTATACGTGACCCTATTTCCAATTCGCCTCTAAT 
GATTCCTATTGGCAAGCACCATGTTAACTCT 

SP019 amino acid (SEQ ID NO: 30) 

KGLWSNNLTCGYDEKIILENINIKIPEEKISVIIGSNGCGKSTLIKTLSRLIKPLEGEVLLDNKSINSY 
KEKDLAKHIAILPQS PI I PES ITVADLVSRGRFPYRKPFKSLGKDDLEI INRSMVKANVEDLANNLVEE 
LSGGQRQRWIALAIjAQDTSIIjLLDEPTTYLDISYQIELLDLLTDLNQKYKTTICMILHDINLTARYAD 
YLFAIKEGKXiVAEGKPEDILNDKLVKDIFHLEAKIIRDPISNSPLMIPIGKHHVS 

SP020 nucleotide (SEQ ID NO:31) 

AAACTCAGAAAAGAAAGCAGACAATGCAACAACTATCAAAATCGCAACTGTTAACCGTAGCGGTTCTGA 
AGAAAAACGTTGGGAC AAAATCC AAGAATTGGTTAAAAAAGAC GGAATTAC C TTGGAATTTAC AGAGTT 
CAC AGACTAC TCACAAC CAAACAAAGC AACTGCTGATGGC GAAGTAGATTTGAACGCTTTCC AACAC TA 
TAACTTCTTGAACAACTGGAACAAAGAAAAC GGAAAAGAC CTTGTAGCGATTGCAGATAC TTACATCTC 
TCC AATC C GC C TTTACTC AGGTTTGAATGGAAGTGCC AAC AAGTAC ACTAAAGTAGAAGACATCCC AGC 
AAACGGAGAAATC GCTGTACC GAATGAC GCTAC AAACGAAAGCC GTGC GC TTTATTTGCTTCAATCAGC 
TGGCTTGATTAAATTGGATGTTTCTGGAACTGCTCTTGCAACAGTTGCCAACATCAAAGAAAATCCAAA 
GAACTTGAAAATCACTGAATTGGACGCTAGCCAAACAGCTCGTTCATTGTCATCAGTTGACGCTGCCGT 
TGTAAACAATACCTTCGTTACAGAAGCAAAATTGGACTACAAGAAATCACTTTTCAAAGAACAAGCTGA 
TGAAAACTC AAAAC AATGGTACAAC ATCATTGTTGCAAAAAAAGATTGGGAAACATC AC C TAAGGCTGA 
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TGCTATCAAGAAAGTAATCGCAGCTTACCACACAGATGACGTGAAAAAAGTTATCGAAGAATCATCAGA 
TGGTTTGGATCAACCAGTTTGG 

SP02 0 amino acid (SEQ ID NO: 32) 

NSEKKADNATTIKIATVNRSGSEEKR 
NFLNNWNKENGKDLV^ 

GLIKLDVSGTALATVANIKENPKNLKITELDASQTARSLSSVDAAVVNN 
ENSKQWYNI I VAKKDWETS PKADAI KKVI AA YHTDDVKKVI EE S S DGLDQ PVW 

SP021 nucleotide (SEQ ID NO:33) 

TTCGAAAGGGTCAGAAGGTGCAGACCTTATCAGCATGAAAGGGGATGTCATTACAGAACATCAATTTTA 
TGAGCAAGTGAAAAGCAACCCTTCAGCCCAACAAGTCTTGTTAAATATGACCATCCAAAAAGTTTTTGA 
AAAACAATATGGCTCAGAGCTTGATGATAAAGAGGTTGATGATACTATTGCCGAAGAAAAAAAACAATA 
TGGCGAAAACTACCAACGTGTCTTGTCACAAGCAGGTATGACTCTTGAAACACGTAAAGCTCAAATTCG 
TAC AAGTAAATTAGTTGAGTTGGC AGTTAAGAAGGTAGC AGAAGC TGAATTGAC AGATGAAGC C TAT AA 
GAAAGCCTTTGATGAGTACACTCCAGATGTAACGGCTCAAATCATCCGTCTTAATAATGAAGATAAGGC 
C AAAGAAGTTCTC GAAAAAGC CAAGGC AGAAGGTGC TGATTTTGCTCAATTAGC C AAAGATAATTC AAC 
TGATGAAAAAAC AAAAGAAAATGGTGGAGAAATTAC CTTTGATTC TGC TTCAAC AGAAGTAC C TGGAGC 

AAGTCCAAAAAAGCCGCTTTTCGCTTTTAGATGTGGGATGGTGTTTCTGGATGTGGATTACAGCAACTG 
GGGCACACCAAGCCTACAG 

SP021 amino acid (SEQ ID NO:34) 

SKGSEGADLISMKGDVITEHQFYEQVKSNPSAQQVLLNMTIQKVFEKQYGSELDDKEVDDTIAEEKKQY 
GENYQRVLS QAGMTL ETRKAQ IRTS KL VELAVKKVAEAELTD EAYKKAFDE YT PD VTAQ 1 1 RLNNEDKA 

KEVLEKAKAEGADFAQLAKDNSTDEKTKENGGEITFDSASTEVPGASPKKPLFAFRCGMVFLDVDYS]^ 
GTPSLQ 

SP022 nucleotide (SEQ ID NO:35) 

GGGGATGGCAGCTTTTAAAAATCCTAACAATCAATACAAAGCTATTACAATTGCTCAAACTCTAGGTGA 
TGATGCTTCTTCAGAGGAATTGGCTGGTAGATATGGTTCTGCTGTTCAGTGTACAGAAGTGACTGCCTC 
AAACCTTTCAACAGTTAAAACTAAAGCTACGGTTGTAGAAAAACCACTGAAAGATTTTAGAGCGTCTAC 
GTC TGATCAGTCTGGTTGGGTGGAATC TAATGGTAAATGGTATTTCTATGAGTC TGGTGATGTGAAGAC 
AGGTTGGGTGAAAACAGATGGTAAATGGTACTATTTGAATGACTTAGGTGTCATGCAGACTGGATTTGT 
AAAATTTTCTGGTAGCTGGTATTACTTGAGCAATTCAGGTGCTATGTTTACAGGCTGGGGAACAGATGG 
TAGCAGATGGTTCTACTTTGACGGCTCAGGAGCTATGAAGACAGGCTGGTACAAGGAAAATGGCACTTG 
GTATTACCTTGAC GAAGCAGGTATC ATGAAGAC AGGTTGGTTTAAAGTC GGACC ACAC TGGTACTATGC 
CTACGGTTCAGGAGCTTTGGCTGTGAGCACAACAACACCAGATGGTTACCGTGTAAATGGTAATGGTGA 
ATGGGTAAAC 

SP022 amino acid (SEQ ID NO:36) 

GMAAFKNPmQYKAITIAQTLGDDASSEELAGRYGSAVQCTEVTASNLSTVKTKATW 

SDQSGWVESNGKOTFYESGDVKTGWTO 

SRWFYFDGSGAMKTGWYKSNGTWYYLDEAGIMKTGWFW^ 

WVN 

SP023 nucleotide (SEQ ID NO:37) 

AGACGAGCAAAAAATTAAGCAAGCAGAAGCGGAAGTTGAGAGTAAACAAGCTGAGGCTACAAGGTTAAA 
AAAAATCAAGAC AGATC GTGAAGAAGC AGAAGAAGAAGC TAAAC GAAGAGC AGATGCTAAAGAGC AAGG 
TAAAC C AAAGGGGC GGGC AAAACGAGGAGTTC CTGGAGAGCTAGC AACACCTGATAAAAAAGAAAATGA 
TGCGAAGTCTTCAGATTCTAGCGTAGGTGAAGAAACTCTTCCAAGCCCATCCCTGAAACCAGAAAAAAA 
GGTAGCAGAAGCTGAGAAGAAGGTTGAAGAAGCTAAGAAAAAAGCCGAGGATCAAAAAGAAGAAGATCG 
C C GTAACTACCCAAC CAATACTTAC AAAAC GCTTGAACTTGAAATTGC TGAGTCCGATGTGGAAGTTAA 
AAAAGC GGAGCTTGAACTAGTAAAAGAGGAAGCTAAGGAACCTC GAAAC GAGGAAAAAGTTAAGCAAGC 
AAAAGCGGAAGTTGAGAGTAAAAAAGCTGAGGCTACAAGGTTAGAAAAAATCAAGACAGATCGTAAAAA 
AGCAGAAGAAGAAGCTAAACGAAAAGCAGCAGAAGAAGATAAAGTTAAAGAAAAACCAGCTGAACAACC 
ACAAC CAGC GCCGGCTC C AAAAGC AGAAAAAC CAGC TCC AGC TCC AAAACC AGAGAATCC AGCTGAAC A 
ACCAAAAGCAGAAAAACCAGCTGATCAACAAGCTGAAGAAGACTATGCTCGTAGATCAGAAGAAGAATA 
TAATC GCTTGACTC AACAGC AACC GC CAAAAACTGAAAAACC AGC ACAAC CATC TACTC C AAAAAC AGG 
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CTGGAAACAAGAAAACGGTATGTGGTACTTCTACAATACTGATGGTTCAATGGCGACAGGATGGCTCCA 
AAACAATGGCTCATGGTACTACCTCAACAGCAATGGCGCTATGGCGACAGGATGGCTCCAAAACAATGG 
TTCATGGTACTATCTAAACGCTAATGGTTCAATGGCAACAGGATGGCTCCAAAACAATGGTTCATGGTA 
CTACCTAAACGCTAATGGTTCAATGGCGACAGGATGGCTCCAATACAATGGCTCATGGTACTACCTAAA 
CGCTAATGGTTCAATGGCGACAGGATGGCTCCAATACAATGGCTCATGGTACTACCTAAACGCTAATGG 
TGATATGGC GAC AGGTTGGGTGAAAGATGGAGATAC C TGGTACTATC TTGAAGC ATC AGGTGCT ATGAA 

AGCAAGCCAATGGTTCAAAGTATCAGATAAATGGTACTATGTCAATGGCTCAGGTGCCCTTGCAGTCAA 
CACAACTGTAGATGGCTATGGAGTCAATGCCAATGGTGAATGGGTAAAC 

SP023 amino acid (SEQ ID NO:38) 

DEQKIKQAEAEVESKQAEATRLKKIKTDREEAEEEAKRRADAKEQGKPKGRAKRGVPGEI^TPDKKEND 
AKSSDSSVGEETLPSPSLKPEKKVAEAEKKVEEAKKKAEDQKEEDRRJSIYPTNTYKTLELEIAESDVEVK 
KAELELVKEEAKEPRNEEKVKQAKAEVESKKAEATRLEK^^ 

QPAPAPKAEKPAPAPKPENPAEQPKAEKPADQQAEEDYARRSEEEYNRLTQQQPPKTEKPAQPSTPKTG 
WKQENGMWYFYNTDGSMATGWLQN 

YLNANGSMATGWLQ YNGS WYYLNANG SMATGWLQ YMGSWYYLNANGDMATGWVKDGDTWYYL EAS GAMK 
ASQWFWSDKWYYVNGSGALAVNTWDGYGVNAMGEWVN 

SP025 nucleotide (SEQ ID NO:39) 

CTGTGGTGAGGAAGAAACTAAAAAGACTCAAGCAGCACAACAGCCAAAACAACAAACGACTGTACAACA 
AATTGCTGTTGGAAAAGATGCTCCAGACTTCACATTGCAATCCATGGATGGCAAAGAAGTTAAGTTATC 
TGATTTTAAGGGTAAAAAGGTTTACTTGAAGTTTTGGGCTTCATGGTGTGGTCCATGCAAGAAAAGTAT 
GCCAGAGTTGATGGAACTAGCGGCGAAACCAGATCGTGATTTCGAAATTCTTACTGTCATTGCACCAGG 
AATTC AAGGTGAAAAAACTGTTGAGC AATTC CC ACAATGGTTCC AGGAAC AAGGATATAAGGAT ATC CC 
AGTTCTTTATGATACCAAAGCAACCACTTCCAAGCTTATCAAATTCGAAGCATTCCTACAGAATATT 

SP025 amino acid (SEQ ID NO:40) 

CGEEETKKTQAAQQPKQQTTVQQIAVGKDAPDFTLQSI^GKEVKLSDFKGKKVYLKFWASWCGPCKKSM 
PELMEIAAKPDRDFEILTVIAPGIQGEKWEQFPQWFQEQGYKDIPVLYDTKATTSKLIKFEAFLQNI 

SP028 nucleotide (SEQ ID NO:41) 

GACTTTTAACAATAAAACTATTGAAGAGTTGCACAATCTCCTTGTCTCTAAGGAAATTTCTGCAACAGA 
ATTGACCCAAGCAACACTTGAAAATATCAAGTCTCGTGAGGAAGCCCTCAATTCATTTGTCACCATCGC 
TGAGGAGCAAGCTCTTGTTCAAGCTAAAGCCATTGATGAAGCtGGAATTGATGCTGACAATGTCCTTTC 
AGGAATTG C AC TTGCTGTTAAGGATAAC ATC TC TAC AGACGGTATTC TC ACAACTGCTGC CTC AAAAAT 
GCTCTACAACTATGAGCCAATCTTTGATGCGACagCTgTTGCCAATGCAAAAACCAAGGGCATGATTGT 
CGTTGGAAAGACCAACATGGACGAATTTGCTATGGGTGGTTCAGGtGAAACTTCACACTACGGAGCAAC 
TAAAAACGCTTGGAACCACAGCAAGGTTCCTGGTGGGTCATCAAGTGGTTCTGCCGCAGCTGTAGCCTC 
AGGACAAGTTCGCTTGTCACTTGGTTCTGATACTGGTGGTTCCATCCGCCAACCTGCTGCCTTCAACGG 
AATCGTTGGTCTCAAACCAACCTACGGAACAGTTTCACGTTTCGGTCTCATTGCCTTTGGTAGCTCATT 
AGACCAGATTGGACCTTTTGCTCCTACTGTTAAGGAAAATGCCCTCTTGCTCAACGCTATTGCCAGCGA 
AGATGCTAAAGACTCTACTTCTGCTCCTGTCCGCATCGCCGACTTTACTTCAAAAATCGGCCAAGACAT 
C AAGGGTATGAAAATC GC TTTGC CTAAGGAATAC CTAGGCGAAGGAATTGATC C AGAGGTTAAGGAAAC 
AATCTTAAACGCGGCCAAACACTTTGAAAAATTGGGTGCTATCGTCGAAGAAGTCAGCCTTCCTCACTC 
TAAATACGGTGTTGCCGTTTATTACATCATCGCTTCATCAGAAGCTTCATCAAACTTGCAACGCTTCGA 
CGGTATCCGTTACGGCTATCGCGCAGAAGATGCAACCAACCTTGATGAAATCTATGTAAACAGCCGAAG 
CCAAGGTTTTGGTGAAGAGGTAAAACGTCGTATCATGCTGGGTACTTTCAGTCTTTCATCAGGTTACTA 
TGATGCC TAC TAC AAAAAGGCTGGTCAAGTC CGTAC CCTCATC ATTC AAGATTTCGAAAAAGTCTTC GC 
GGATTACGATTTGATTTTGGGTCCAACTGCTCCAAGTGTTGCCTATGACTTGGATTCTCTCAACCATGA 
C CC AGTTGCC ATGTACTTAGCC GAC C TATTGAC CAT AC CTGTAAACTTGGCAGGACTGCC TGGAATTTC 
GATTCCTGCTGGATTCTCTCAAGGTCTACCTGTCGGACTCCAATTGATTGGTCCCAAGTACTCTGAGGA 
AAC C ATTTACC AAGC TGCTGCTGCTTTTGAAGC AACAACAGACTACC AC AAACAACAAC C C GTGATTTT 
TGGAGGTGACAAC 

SP0 2 8 amino acid (SEQ ID NO: 42) 

TFlSffiTKTIEELHNLLVSKEISATELTQATLENIKSREEALNSFVTIAEEQALVQAKAIDEAGID 
GIPLAVKDNISTDGILTTAASKMLYOT^ 

KNAWNHSKVPGGSSSGSAAAVASGQVRLSLGSDTGGSIRQPAAFNGIVGLKPTYGTVSRFGLIAFGSSL 
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DQIGPFAPTVKENALLLNAIASEDAKDSTSAPVRIADFTSKIGQDIKGMKIALPKEYLGEGIDPEVKET 

ILNAAKHFEKLGAIVEEVSLPHSKYGVAVYYIIASSEASSNLQRFDGIRYGYRAEDATNLDEIYVNSRS 

QGFGEEVKRRIMLGTFSLSSGYYDAYYKKAGQVRTLIIQDFEKVFADYDLILGPTAPSVAYDLDSLNHD 

PVAMYLADLLTIPVNLAGLPGISIPAGFSQGLPVGLQLIGPKYSEETIYQAAAAFEATTDYHKQQPVIF 
GGDN 

SP030 nucleotide (SEQ ID NO:43) 

CTTTACAGGTAAACAACTACAAGTCGGCGACAAGGCGCTTGATTTTTCTCTTACTACAACAGATCTTTC 
TAAAAAATCTCTGGCTGATTTTGATGGCAAGAAAAAAGTCTTGAGTGTCGTTCCTTCTATCGATACAGG 
CATCTGCTCAACTCAAACACGTCGTTTTAATGAAGAATTGGCTGGACTGGACAACACGGTCGTATTGAC 
TGTTTCAATGGACCTACCTTTTGCTCAAAAACGTTGGTGCGGTGCTGAAGGCCTTGACAATGCCATTAT 
GCTTTCAGACTACTTTGACCATTCTTTCGGGCGCGATTATGCCCTCTTGATCAACGAATGGCACCTATT 
AGCAC GC GCAGTC TTTGTCCTCGATACTGAC AATACGATTC GCTACGTTGAATACGTGGATAATATCAA 
TTCTGAGCCAAACTTCGAA 

SP0 3 0 amino acid (SEQ ID NO: 44) 

FTGKQLQVGDKALDFSLTTTDLSKKSLADFDG 

VSMDLPF AQKRWCGAEGLDNAIML SDYFDHS FGRDYALL INEWHLLARAVFVLDTDNT I RYVEYVDNIN 
SEPNFE 

SP031 nucleotide ( SEQ ID NO:45) 

C C AGGC TGATACAAGTATCGC AGACATTCAAAAAAGAGGC GAACTGGTTGTCGGTGTC AAAC AAGAC GT 
TC CCAATTTTGGTTACAAnGATCC C AAGAC CGGTACTTATTCTGGTATC GAAaC C GAG TTGGC C AAGAT 
GGTAGCTGATGAACTCAAGGTCAAGATTCGCTATGTGCCGGTTACAGCACAAACCCGCGGCCCCCTTCT 
AG ACAATGAAC AGGTC GATATGGATATCGC GAC CTTTAC C ATC ACGGACGAACGC AAAAAACTCTAC AA 
CTTTACCAGTCCCTACTACACAGACGCTTCTGGATTTTTGGTCAATAAATCTGCCAAAATCAAAAAGAT 
TGAGGACCTAAACGGCAAAACCATCGGAGTCGCCCAAGGTTCTATCACCCAACGCCTGATTACTGAACT 
GGGTAAAAAGAAAGGTC TGAAGTTTAAATTC GTC GAACTTGGTTC C TAC C C AGAATTGATTAC TTC CC T 
GCACGCTCATCGTATCGATACCTTTTCCGTTGACCGCTCTATTCTATCTGGCTACACTAGTAAACGGAC 
AGCACTACTAGATGATAGTTTCAAGCCATCTGACTACGGTATTGTTACCAAGAAATCAAATACAGAGCT 
C AACGAC TATC TTGATAACTTGGTTACTAAATGGAGCAAGGATGGTAGTTTGC AGAAAC TTTATGAC C G 
TTACAAGCTC AAACCATCTAGC CATACTGCAGAT 

SP031 amino acid (SEQ ID NO:46) 

QADTSIADIQKRGELWGVKQDVPNFGYXDPKTGTYSGIETDLAKMVADELKVKIRYVPWAQTRGPLL 
DNEQVDMDIATFTITDERKKLYNFTSPYYTDASGFLVNKSAKIKKIEDLNGKTIGVAQGSITQRLITEL 
GKKKGLKFKFVELGSYPELITSLHAHRIDTFSVDRSILSGYTSKRTALLDDSFKPSDYGIVTKKSNTEL 
ND YLDNL VTKWS KDGS LQKL YDRYKLKP S S HTAD 

SP032 nucleotide (SEQ ID NO:47) 

GTC TGT ATC ATTTGAAAACAAAGAAACAAACCGTGGTGTCTTgACTTTCACTATCTCTC AAGAC CAAAT 
CAAACCAGAATTGGACCGTGTCTTCAAGtCAGTGAAGAAATCTCTTAATGTTCCAGGTTTCCGTAAAGG 
TC AC C TTC CAC GCC CTATCTTCGAC C AAAAATTTGGTGAAGAAGCTCTTTATCAAGATGC AATGAAC GC 
ACTTTTGCCAAACGCTTATGAAGCAGCTGTAAAAGAAGCTGGTCTTGAAGTGGTTGCCCAACCAAAAAT 
TGAC GTAAC TTC AATGGAAAAAGGTC AAGACTGGGTTATC ACTGCTGAAGTC GTTAC AAAAC CTGAAGT 
AAAATTGGGTGACTACAAAAAC C TTGAAGTATC AGTTGATGTAGAAAAAGAAGTAACTGAC GCTGATGT 
C GAAGAGC GTATCGAAC GC GAAC GCAAC AACCTGGCTGAATTGGTTATCAAGGAAGCTGCTGC TGAAAA 
CGGCGACAC TGTTGTGATCGACTTC GTTGGTTC T ATCGAC GGTGTTGAATTTGACGGTGGAAAAGGTGA 
AAACTTCTCACTTGGACTTGGTTCAGGTCAATTCATCCCTGGTTTCGAAGACCAATTGGTAGGTCACTC 
AGCTGGCGAAACC GTTGATGTTATCGTAAC ATTC CC AGAAGACTACCAAGCAGAAGACC TTGC AGGTAA 
AGAAGCTAAATTC GTGACAACTATC CACGAAGTAAAAGCTAAAGAAGTTC C GGCTC TTGAC GATGAAC T 
TGCAAAAGACATTGATGAAGAAGTTGAAACACTTGCTGACTTGAAAGAAAAATACAGCAAAGAATTGGC 
TGCTGCTAAAGAAGAAGCTTACAAAGATGCAGTTGAAGGTGCAGCAATTGATACAGCTGTAGAAAATGC 
TGAAATC GTAGAACTTC CAGAAGAAATGATCC ATGAAGAAGTTC ACC GTTC AGTAAATGAATTCCTTGG 
GAATTTGCAACGTCAAGGGATC AACCCTGAC ATGTACTTCC AAATCACTGGAACTAC TC AAGAAGAC CT 
TC ACAAC CAATAC CAAGC AGAAGCTGAGTC AC GTACTAAGACTAACCTTGTTATCGAAGC AGTTGC C AA 
AGCTGAAGGATTTGATGCTTCAGAAGAAGAAATC C AAAAAGAAGTTGAGCAATTGGC AGC AGAC T AC AA 



Table 1 58 

CATGGAAGTTGCACAAGTTCAAAACTTGCTTTCAGCTGACATGTTGAAACATGATATCACTATCAAAAA 
AGCTGTTGAATTGATCACAAGCACAGCAACAGTAAAA 

SP03 2 amino acid (SEQ ID NO: 48) 

SVSFENKETNRGVLTFTISQDQIKPELDRVFKSVKKSLNVPGFRKGHLPRPIFDQKFGEEALYQDAMMA 
LL PNAYEAAVKEAGLEWAQ P K I DVT SMEKGQDWVI TAEVVTKP EVKLGD YKNL EVS VDVEKEVTD ADV 
EERI ERERNNLAELVI KEAAAENGDTWI DFVGS I DGVEFDGGKGEMF SLGLGSGQF I PGFEDQLVGHS 
AGETVDVIVTFPEDYQAEDLAGKEAKFWTIHEVKAKEVPALDDELAKDIDEEVETLADLKEKYSKELA 
AAKEEAYKDAVEGAAIDTAVENAEIVELPEEMIHEEVHRSVNEFLGNLQRQGINPDMYFQITGTTQEDL 
HNQYQAEAESRTKTNLVI EAVAKAEGFDAS EEE I QKEVEQLAADYNMEVAQVQ3STLLSADMLKHDI T IKK 
AVEL ITS TATVK 

SP033 nucleotide (SEQ ID NO:49) 

TGGTCAAAAGGAAAGTCAGACAGGAAAGGGGATGAAAATTGTGACCAGTTTTTATCCTATCTACGCTAT 
GGTTAAGGAAGTATCTGGTGACTTGAATGATGTTCGGATGATTCAGTCAAGTAGTGGTATTCACTCCTT 
TGAAC C TTCGGCAAATGATATC GCAGCCATCTATGATGCAGATGTCTTTGTTTACCATTCTCATACACT 
CGAATCTTGGGCAGGAAGTCTGGATCCAAATCTAAAAAAATCCAAAGTGAAGGTCTTAGAGGCTTCTGA 
GGGAATGACCTTGGAAC GTGTC CC TGGACTAGAGGATGTGGAAGCAGGGGATGGAGTTGATGAAAAAAC 
GC TCT ATGAC C C TC AC AC ATGGCTAGATCC TGAAAAAGC TGGAGAAGAAGC CC AAATTATC GC TGAT AA 
AC TTTC AGAGGTGGAT AGTGAGC ATAAAGAGACTTATC AAAAAAATGC GC AAC C TTTATCAAAAAAGCT 
CAGGAAT 

SP0 3 3 amino acid (SEQ ID NO: 50) 

GQKESQTGKGMKIVTSFYPIYAMVKEVSGDLN^ 

ESWAGSLDPI^KKSKVKVLEASEGMTLERVPGLEDVEAGDGVD 

LSEVDSEHKETYQKNAQPLSKKLRN 

SP034 nucleotide (SEQ ID NO: 51) 

GAAGGATAGATATATTTTAGC ATTTGAGAC ATC CTGTGATGAGACCAGTGTCGC C GTCTTGAAAAACGA 
CGATGAGCTCTTGTCCAATGTCATTGCTAGTCAAATTGAGAGTCACAAACGTTTTGGTGGCGTAGTGCC 
C GAAGTAGC C AGTC GTC AC CATGTCGAGGTCATTAC AGC CTGTATC GAGGAGGC ATTGGC AGAAGC AGG 
GATTAC C GAAGAGGACGTGACAGC TGTTGC GGTTAC CTACGGAC C AGGC TTGGTC GGAGC CTTGCTAGT 
TGGTTTGTCAGCTGCCAAGGCCTTTGCTTGGGCTCACGGACTTCCACTGATTCCTGTTAATCACATGGC 
TGGGCACCTCATGGCAGCTCAGAGTGTGGAGCCTTTGGAGTTTCCCTTGCTAGCCCTCTTGGTCAGCGG 
CGGACACACAGAGTTGGTTTATGTTTCGGAGGCAGGAGATTATAAGATTGTTGGGGAAACCCGTGATGA 
TGCGGTTGGTGAGGCTTATGATAAGGTCGGCCGTGTCATGGGCTTGACCTATCCTGCAGGTCGTGAGAT 
TGAC GAGCTGGCTC ATCAGGGGCAGGATATTTATGATTTCCCC C GTGCC ATGATTAAGGAAGATAATC T 
GGAGTTCTCCTTCTCAGGTTTGAAATCTGCCTTTATCAATCTTCATCACAATGCCGAGCAAAAGGGAGA 
AAGCCTGTCTACAGAAGATTTGTGTGCTTCCTTCCAAGCAGCAGTTATGGACATTCTCATGGCAAAAAC 
CAAGAAGGCTTTGGAGAAATATC CTGTTAAAATC CTAGTTGTGGCAGGTGGTGTGGC AGC C AATAAAGG 
TCTC AGAGAACGC C TAGCAGC CGAAATC AC AGATGTC AAGGTTATCATC C CC CC TCTGC GAC TC TGCGG 
AGAC AATGC AGGT ATGATTGC CTATGCCAGC GTC AGCNAGTGGAACAAAGAAAACTTCGC AGGC TGGGA 
CCTCAATGCCAAACCAAGTCTTGCCTTTGATACCATGGAA 

SP034 amino acid (SEQ ID NO: 52) 

KDRYILAFETSCDETSVAVLKHDDELLSNVIASQIESHKRFGGWPEVASRHHVEVITACIEEALAEAG 
ITEEDVTAVAVTYGPGLVGALLVGLSAAKAFAWAHGLPLIPVNHMAGHLMAAQSVEPLEFPLLALLVSG 
GHTELVYVSEAGDYKIVGETRDDAVGEAYDKVGRVMGLTYPAGRE IDELAHQGQDI YDF PRAMIKEDNL 
EFSFSGLKSAFINIjHHNAEQKGESLSTEDLCASFQAAVMDILMAKTKKALEKYPVKILVV 
LRERLAAEITDVKVI I PPLRLCGDNAGMIAYASVSXWNKENFAGWDLNAKPSLAFDTME 

SP03 5 nucleotide (SEQ ID NO: 53) 

GGTAGTTAAAGTTGGTATTAACGGTTTCGGACGTATCGGTCGTCTTGCTTTCCGTCGTATCCAAAACGT 
AGAAGGTGTTGAAGTTACACGCATCAACGACCTTACAGATCCAGTTATGCTTGCACACTTGTTGAAATA 
CGACACAACTCAAGGTCGTTTCGACGGTACTGTTGAAGTTAAAGAAGGTGGATTTGAAGTTAACGGTAA 
ATTCATCAAAGTTTCTGCTGAACGTGATCCAGAACAAATCGACTGGGCTACTGACGGTGTAGAAATCGT 
TCTTGAAGCTACTGGTTTCTTTGC TAAGAAAGAAGC AGCTGAAAAACACC TTAAAGGTGGAGC TAAAAA 
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AGTTGTTATCACTGCTCCTGGTGGAAACGACGTTAAAACAGTTGTATTCAACACTAACCACGACGTTCT 
TGACGGTACTGAAACAGTTATCTCAGGTGCTTCATGTACTACAAACTGCTTGGCTCCAATGGCTAAAGC 
TCTTCAAGACAACTTTGGTGTTGTTGAAGGATTGATGACTACTATCCACGCTTACACTGGTGACCAAAT 
GATCCTTGACGGACCACACCGTGGTGGTGACCTTCGCCGTGCTCGCGCTGGTGCTGCAAACATCGTTCC 
TAACTCAACTGGTGCTGCAAAAGCTATCGGTCTTGTAATCCCAGAATTGAATGGTAAACTTGACGGATC 
TGCACAACGCGTTCCAACTCCAACTGGATCAGTTACTGAATTGGTAGCAGTTCTTGAAAAGAACGTTAC 
TGTTGATGAAGTGAAC GC AGC TATGAAAGC AGC TTCAAAC GAATC AT AC GGTTAC ACAGAAGATCC AAT 
CGTATCTTCAGATATCGTAGGTATGTCTTACGGTTCATTGTTTGACGCAACTCAAACTAAAGTTCTTGA 
CGTTGACGGTAAACAATTGGTTAAAGTTGTATCATGGTACGACAACGAAATGTCATACACTGCACAACT 
TGTTCGTACTCTTGGAATACTTCGCAAAAATTGC 

SP035 amino acid (SEQ ID NO: 54) 

WKVGINGFGRIGRIAFRRIQNVEGVWTRIMDLTDPVKLAHLLKYDTTQGRFDGTVEVKEGGFEVNGK 
FIKYSAERDPEQIDWATDGVEIVLEATGFFARKEAAEKHLK^ 

DGTETVISGASCTTNCLAPMAKALQDNFGVVEGLMTTIHAYTGDQMILDGPHRGGDLRRARAGAANIVP 
NSTGAAKAIGLVIPELNGKLDGSAQRVPTPTGSVTELVAVLEKWTVDEVNAAMKAASNESYGYTEDPI 
VSSDIVGMSYGSLFDATQTKVLDVDGKQLVKWSWYDNEMSYTAQLVRTLGILRKNC 

SP036 nucleotide (SEQ ID NO: 55) 

TTC TTACGAGTTGGGACTGTATCAAGC TAGAAC GGTTAAGGAAAATAATC GTGTTTC C TATATAGATGG 
AAAAC AAGC GACGC AAAAAAC GGAGAATTTGACTCC TGATGAGGTTAGC AAGC GTGAAGGAATCAATGC 
TGAGCAAATCGTCATCAAGATAACAGACCAAGGCTATGTCACTTCACATGGCGACCACTATCATTATTA 
CAATGGTAAGGTTC C TTATGAC GCTATC ATC AGTGAAGAATTACTC ATGAAAGATCCAAACTATAAGC T 
AAAAGATGAGGATATTGTTAATGAGGTCAAGGGTGGATATGTTATCAAGGTAGATGGAAAATACTATGT 
TTACCTTAAGGATGCTGC C C ACGC GGATAACGTC C GTAC AAAAGAGGAAATC AATCGAC AAAAAC AAGA 
GCATAGTCAACATCGTGAAGGTGGAACTCCAAGAAACGATGGTGCTGTTGCCTTGGCACGTTCGCAAGG 
ACGC TATACTACAGATGATGGTTATATCTTTAATGCTTC TGATATC ATAGAGGATAC TGGTGATGCTTA 
TATCGTTC C TC ATGGAGATC ATTAC C ATTAC ATTC CTAAGAATGAGTTATCAGCTAGC GAGTTGGCTGC 
TGC AGAAGC CTTC C TATC TGGTC GAGGAAATCTGTCAAATTCAAGAACCTATC GC CGACAAAAT AGC GA 
TAACACTTCAAGAACAAACTGGGTACCTTCTGTAAGCAATCCAGGAACTACAAATACTAACACAAGCAA 
C AAC AGCAAC AC TAAC AGTCAAGCAAGTCAAAGTAATGAC ATTGATAGTC TC TTGAAAC AGCTC TACAA 
ACTGCCTTTGAGTCAACGACATGTAGAATCTGATGGCCTTGTCTTTGATCCAGCACAAATCACAAGTCG 
AACAGCTAGAGGTGTTGCAGTGC C ACAC GGAGATC ATTACC AC TTC ATCCC TTACTC TC AXATGTCTGA 
ATTGGAAGAACGAATCGCTCGTATTATTCC C C TTC GTT ATCGTTC AAAC CATTGGGTAC C AGATTC AAG 
GCCAGAACAACCAAGTCCACAACCGACTCCGGAACCTAGTCCAGGCCCGCAACCTGCACCAAATCTTAA 
AATAGACTCAAATTCTTCTTTGGTTAGTCAGCTGGTACGAAAAGTTGGGGAAGGATATGTATTCGAAGA 
AAAGGGCATCTCTCGTTATGTCTTTGCGAAAGATTTACCATCTGAAACTGTTAAAAATCTTGAAAGCAA 
GTTATCAAAACAAGAGAGTGTTTCACACACTTTAACTGCTAAAAAAGAAAATGTTGCTCCTCGTGACCA 
AGAATTTTATGATAAAGC ATATAATCTGTTAACTGAGGC TC ATAAAGC CTTGTTTGNAAATAAGGGTC G 
TAATTCTGATTTC C AAGC CTTAGACAAATTATTAGAAC GCTTGAATGATGAATCGACTAATAAAGAAAA 
ATTGGTAGATGATTT ATTGGCATTCCTAGC AC C AATTAC CC ATC C AGAGCGAC TTGGCAAAC CAAATTC 
TCAAATTGAGTATACTGAAGACGAAGTTCGTATTGCTCAATTAGCTGATAAGTATACAACGTCAGATGG 
TTAC ATTTTTGATGAAC ATGATATAATC AGTGATGAAGGAGATGC ATATGTAAC GCC TC ATATGGGC C A 
TAGTCACTGGATTGGAAAAGATAGCCTTTCTGATAAGGAAAAAGTTGCAGCTCAAGCCTATACTAAAGA 
AAAAGGT ATC C TACC TC C ATCTCC AGACGC AGATGTTAAAGCAAATCC AACTGGAGATAGTGCAGCAGC 
TATTTACAATCGTGTGAAAGGGGAAAAACGAATTCCACTCGTTCGACTTCCATATATGGTTGAGCATAC 
AGTTGAGGTTAAAAAC GGTAATTTGATTATTC CTCATAAGGATC ATTAC C ATAATATTAAATTTGC TTG 
GTTTGATGATC AC AC ATACAAAGCTCCAAATGGC TATAC CTTGGAAGATTTGTTTGC GACGATTAAGTA 
CTACGTAGAACACCCTGACGAACGTCCACATTCTAATGATGGATGGGGCAATGCCAGTGAGCATGTGTT 
AGGCAAGAAAGAC CAC AGTGAAGATCC AAATAAGAACTTC AAAGCGGATGAAGAGC CAGTAGAGGAAAC 
AC C TGCTGAGC CAGAAGTC CC TC AAGT AGAGAC TGAAAAAGTAGAAGCC CAAC TCAAAGAAGC AGAAGT 
TTTGCTTGCGAAAGTAACGGATTCTAGTCTGAAAGCCAATGCAACAGAAACTCTAGCTGGTTTACGAAA 
TAATTTGACTCTTCAAATTATGGATAACAATAGTATCATGGCAGAAGCAGAAAAATTACTTGCGTTGTT 
AAAAGGAAGTAATC CTTC ATCTGTAAGTAAGGAAAAAAT AAAC 

SP036 amino acid ( SEQ ID NO : 5 6 ) 

SYELGLYQARTVKENNRVSYIDGKQATQKTENLTPDEVSKREGINAEQIVIKITDQGYVTSHGDHYHYY 
NGKYPYDAIISEELLMKDPNYKLKDEDIVNEVKGGYVIKYDGKYYVYLKD 
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HSQHREGGTPRNDGAVALARSQGRYTTDDGYIFNASDIIEDTGDAYIVPHGDHYHYIPKNELSASELAA 
AEAFLSGRGNLSNSRTYRRQNSDNTS 

LPLSQRHVESDGLVFDPAQITSRTARGVAVPHGDHYHFIPYSQMSELEERIARIIPLRYRSNHWVPDSR 
PEQPSPQPTPEPSPGPQPAPNLKIDSNSSLVSQLVRKVGEGYVFEEKGISRYVFAKDLPSETVKNLESK 
LSKQESVSHTLTAKKEWAPRDQEFYDKAYNLLTEAH^ 

LVDDLLAFLAPITHPERLGKPNSQIEYTEDEVRIAQLADKYTTSDGYIFDEHDIISDEGDAYVTPHMGH 
SHWIGKDSLSDKEKVAAQAYTKEKGILPPSPDADVKANPTGDSAAAIYNRVKGEKRIPLVRLPYMVEHT 
VEVKNGIKQ^IIPHKDHYHNIKFAWFDDOT 

GKKDHSEDPNKNFKADEEPVEETPAEPEVPQV^TEKVEAQLKEAEVLLAKYTD 
NLTLQIMDWTSIMAEAEKLLALLKGSNPSSVSKEKIN 

SP038 nucleotide (SEQ ID NO:57) 

TACTGAGATGCATCATAATCTAGGAGCTGAAAAGCGTTCAGCAGTGGCTACTACTATCGATAGTTTTAA 
GGAGCGAAGTCAAAAAGTCAGAGCACTATCTGATCCAAATGTGCGTTTTGTTCCCTTCTTTGGCTCTAG 
TGAATGGCTTCGTTTTGACGGTGCTCATTCTGCGGTATTAGCTGAGAAATACAATCGTTCCTACCGTCC 
TTATCTTTTAGGACAGGGGGGAGCTGCATCGCTTAACCAATATTTTGGAATGCAACAGATGTTACCACA 
GC TGGAGAATAAACAAGTTGTGTATGTTATC TC ACCTC AGTGGTTCAGTAAAAATGGCTATGATC C AGC 
AGCCTTCCAGCAGTATTTTAATGGAGACCAGTTGACTAGTTTTCTGAAACATCAATCTGGGGATCAGGC 
TAGTCAATATGCAGCGACTCGCTTACTGCAACAGTTCCCAAACGTAGCTATGAAGGACCTGGTTCAGAA 
GTTGGCAAGTAAAGAAGAATTGTCGACAGCAGACAATGAAATGATTGAATTATTGGCTCGTTTTAATGA 
ACGCCAAGCTTCCTTTTTTGGTCAGTTTTCGGTTAGAGGCTATGTTAACTACGATAAGCATGTAGCTAA 
GTATTTAAAAATCTTGCCAGACCAGTTTTCTTATCAGGCAATAGAAGATGTTGTCAAAGCAGATGCTGA 
AAAAAATACTTCCAATAATGAGATGGGAATGGAAAATTATTTCTATAATGAGCAGATCAAGAAGGATTT 
GAAGAAATTAAAGGATTC TCAGAAAAGC TTTAC C TATC TC AAGTC GC CAGAGTATAATGNNTTGC AGTT 
GGTTTTAACACAGTTTTCTAAATCTAAGGTAAACCCGATTTTTATCATTCCACCTGTTAATAAAAAATG 
GATGNAC TATGC TGGTC TAC GAGAGGATATGTAC CAAC AAAC GGTGCAGAAGATTC GCTAC C AGTTAGA 
AAGTCAAGGTTTTAC C AATATAGC AGATTTTTC TAAGGAC GGC GGGGAGCC TTTCTTTATGAAGGAC AC 
CATTCACCTTGGTTGGTTGGGTTGGTTGGCTTTTGACAAGGCAGTTGATCCTTTCCTATCCAATCCCAC 
AC C AGCTC C GAC TTACC ATC TGAATGAGC GC TTTTTC AGC AAAGATTGGGC GACTTATGATGGAGATGT 
CAAAGAA 

SP0 3 8 amino acid (SEQ ID NO: 58) 

TEmH^GAEKRSAVATTIDSFKERSQKVRA^ 

YLLGQGGAASLNQYFGMQQMLPQLENKQVVWI^ 

SQYAATRLLQQFPWAMKDLVQKLASKEELST^ 

YLKILPDQFSYQAIEDVVICADAEKN^ 

VLTQFSKSKVNPIFIIPPVNKKWMX^ 

I HLGWLGWLAFDKAVD P FL SNPT P APT YHLNERF F S KDWATYDGDVKE 
SP039 nucleotide (SEQ ID NO:59) 

GGTTTTGAGAAAGTATTTGCAGGGGGC CC TGATTGAGTC GATTGAGC AAGTGGAAAATGAC CGTATTGT 
GGAAATTACAGTTTC C AATAAAAACGAGATTGGAGAC C ATATCCAGGCTAC CTTGATTATC GAAATT AT 
GGGGAAAC ACAGTAATATTCTACTGGTCGAT AAAAGC AGTC ATAAAATC CTC GAAGTTATC AAAC AC GT 
CGGCTTTTCACAAAATAGCTACCGCACCTTACTTCCAGGATCGACCTATATCGCTCCGCCAAGTACAAA 
ATCTCTCAATCCTTTTACTATCAAGGATGAAAAGCTCTTTGAAATCCTGCAAACCCAAGAACTAACAGC 
AAAAAATCTTCAAAGCCTCTTTCAAGGTCTGGGACGCGATACGGCAAATGAATTGGAAAGGATACTGGT 
TAGTGAAAAACTTTCCGCTTTCCGAAATTTTTTCAATCAAGAAACCAAGCCATGCTTGACTGAGACTTC 
CTTCAGTCCAGTTCCTTTTGCAAATCAGGTGGGAGAGCCTTTTGCAAATCTTTCTGATTTGTTGGACAC 
CTACTATAAGGATAAGGCTGAGCGCGACCGCGTCAAACAGCAGGCCAGTGAACTGATTCGTCGTGTTGA 
AAATGAAC TTC AGAAAAAC C GAC ACAAACTC AAAAAAC AGGAAAAAGAGTTAC TGGCGAC AGAC AAC GC 
TGAAGAATTTCGTC AAAAAGGAGAATTGC TGACAACCTTCC TC CACC AAGTGC CTAAC GACC AAGAC C A 
GGTTATCCTAGACAACTACTATACCAACCAACCTATCATGATTGCGCTTGATAAGGCTCTGACTCCCAA 
CCAGAATGCCCAACGCTATTTTAAACGGTATCAGAAACTCAAAGAAGCTGTCAAATACTTGACTGATTT 
GATTGAAGAAAC CAAAGC CACTATTCTCTATCTGGAAAGTGTAGAAAC C GTC CTC AACC AAGCTGGAC T 
GGAAGAAATC GC TGAAATC C GTGAAGAATTGATTC AAAC AGGTTTT ATC C GC AGAAGAC AACGGGAGAA 
AATCCAGAAACGC AAAAAAC TAGAACAAT ATC TAGCAAGCGATGGCAAAACCATCATCTATGTC GGAC G 
AAACAATCTTCAAAATGAGGAATTGACCTTTAAAATGGCCCGCAAGGAGGAACTTTGGTTCCATGCTAA 
GGAC ATTCC TGGAAGCCATGTTGTC ATC TC AGGAAATCTTGAC C C ATCTGATGC AGTCAAGAC AGAC GC 
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AGCAGAGTTAGCTGCCTACTTCTCTCAAGGGCGCCTGTCGAATCTGGTGCAGGTAGATATGATTGAAGT 
CAAAAAACTCAATAAACCAACTGGTGGAAAACCCGGCTTTGTCACTTACACAGGACAAAAGACCCTCCG 
CGTCACACCAGACTCCAAAAAAATTGCATCCATGAAAAAATCC 

SP039 amino acid ( SEQ ID NO: 60) 

VLRKYLQGALIESIEQVENDRIVEITVSNKNEIGDHIQATLIIEIMGKHSNILLVDKSSHKILEVI^ 

GFSQMSYRTLLPGSTYIAPPSTKSLNPFTIKDEKLFEILQTQELTAKNLQSLFQGLGRDTANELERILV 

SEKLSAFRNFFNQETKPCLTETSFSPVPFANQVGEPFAICLSDLLDTYYKDKAERDRVKQQASELIRRVE 
NELQKNRHKLKKQEKELLATO^ 

QNAQRYFKRYQKLKEAVKYLTDLIEETKATILYLESVETVLNQAGLEEIAEIREELIQTGFIRRRQREK 
IQKRKKLEQYLASDGKTIIYVGRjNOK^ 

AELAAYFSQGRLS3STLVQVDMIEVKKLNKPTGGKPGFVTYTGQKTLRVTPDSKKIASMKKS 
SP040 nucleotide (SEQ ID NO:61) 

GAC AACATTTACTATC C ATAC AGTAGAGTC AGC AC C AGC AGAAGTGAAAGAAATTC TTGAAAC AGT AGA 
AAAAGACAACAATGGCTATATTCCCAACCTAATCGGTCTCTTGGCCAATGCCCCGACTGTTTTAGAAGC 
CTACCAAATTGTCTCATCTATCCACCGTCGCAACAGCCTGACACCCGTTGAGCGTGAAGTGGTGCAAAT 
CACGGCAGCCGTGACCAATGGTTGTGCCTTCTGTGTCGCAGGTCACACAGCCTTTTCCATCAAACAAAT 
C C AGATGAATGATGAC TTGATTC AAGCTCTTCGC AATC GTACTC C AATTGAAAC AGATC CTAAATTGGA 
TACCCTAGCTAAGTTTACCTTGGCAGTTATCAATACCAAGGGTCGTGTAGGAGATGAAGCCTTGTCTGA 
GTTTTTAGAAGCTGGCTACACTCAACAAAATGCCTTGGATGTGGTTTTTGGTGTCAGCCTAGCAATCCT 
CTGTAACTATGCCAACAACTTAGCTAATACACCAATTAATCCAGAATTGCAACCTTATGCC 

SP040 amino acid (SEQ ID NO: 62) 

TTFTIHTVESAPAEVKEILETVEKDNNGYIPNLIGLLAKAPTVLEAYQIVSSIHRRNSLTPVEREWQI 
TAAVTNGCAFCVAGHTAF S I KQIQMNDDL I QALRNRTP I ETDPKLDTLAKFTLAVINTKGRVGDEAL S E 
FLEAGYTQQNALDWFGVSLAILCNYANNLANTPINPELQPYA 

SP041 nucleotide (SEQ ID NO:63) 

GGCTAAGGAAAGAGTGGATGTACTAGCTTATAAACAGGGGTTGTTTGAAACGAGAGAGCAGGCCAAGCG 
AGGTGTGATGGCTGGCCTAGTCGTAGC AGTCC TTAATGGAGAAC GGTTTGACAAGC C AGGAGAGAAAAT 
TCCAGATGACACCGAATTAAAACTCAAGGGGGAGAAACTCAAGTATGTCAGCCGTGGTGGTTTGAAACT 
GGAAAAGGCCTTGCAGGTCTTTGATTTGTCGGTGGATGGCGCGACTACGATTGATATCGGGGCCTCTAC 
TGGAGGTTTTACCGATGTCATGCTACAGAATAGTGCCAAGTTGGTCTTTGCAGTCGATGTTGGTACCAA 
TCAGTTGGCTTGGAAATTACGCCAAGACCCACGAGTTGTCAGCATGGAGCAGTTCAATTTCCGCTATGC 
TGAAAAGACTGATTTCGAGCAGGAGCCGAGCTTTGCCAGTATTGATGTGAGTTTCATTTCCCTTAGTCT 
GATTTTGCCAGCCTTGCACCGTGTCTTGGCTGATCAAGGTCAGGTGGTAGCACTTGTCAAACCTCAGTT 
TGAGGCAGGACGTGAGCAGATTGGGAAAAATGGAATTATTCGAGATGCTAAGGTTCATCAGAATGTCCT 
TGAATC TGTAAC AGCTATGGC AGTAGAGGTAGGTTTTTCAGTC CTTGGCTTGGACTTTTCTC C CATC CA 
AGGTGGACATGGAAATATTGAATTTTTAGCGTATTTGAAAAAAGAAAAGTCAGCAAGCAATCAGATTCT 
TGCTGAGATTAAAGAAGCAGTAGAGAGGGCGCATAGTCAATTTAAAAATGAA 

SP041 amino acid (SEQ ID NO: 64) 

AKERVDVLAYKQGLFETREQAKRGVMAGLWAVLNGERFDKPGEKIPDDTELKLKGEKLKWSRGGLKL 

EKALQWDLSVDGATTIDIGASTGGFTDVMLQN^ 

EKTDFEQEPSFASIDVSFISLSLILPALHRVLADQGQW 

ESVT AMAVEVGF S VLGLDFS P I QGGHGNI EFLAYLKKEKSASNQ ILAE IKEAVERAHSQFKNE 
SP042 nucleotide (SEQ ID NO: 65) 

TTGTTCCTATGAACTTGGTCGTCACCAAGCTGGTCAGGTTAAGAAAGAGTCTAATCGAGTTTCTTATAT 
AGATGGTGATCAGGCTGGTCAAAAGGCAGAAAACTTGACACCAGATGAAGTCAGTAAGAGGGAGGGGAT 
CAAC GC C GAAC AAATNGTNATCAAGATTACGGATCAAGGTTATGTGAC C TCTC ATGGAGACC ATTATC A 
TTACTATAATGGCAAGGTTCCTTATGATGCCATCATCAGTGAAGAGCTCCTCATGAAAGATCCGAATTA 
TCAGTTGAAGGATTCAGACATTGTCAATGAAATCAAGGGTGGTTATGTCATTAAGGTAAACGGTAAATA 
C TATGTNTACCTTAAGGATGC AGC TCATGC GGATAAT ATTC GGAC AAAAGAAGAGATTAAACGTC AGAA 
GC AGGAACGC AGTCATAATCATAAC TC AAGAGC AGATAATGC TGTTGCTGC AGCCAGAGCCCAAGGAC G" 
TTATACAACGGATGATGGGTATATCTTCAATGCATCTGATATCATTGAGGACACGGGTGATGCTTATAT 
CGTTCCTC ACGGC GAC CATTAC CATTAC ATTCCTAAGAATGAGTTATCAGC TAGC GAGTTAGCTGCTGC 
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AGAAGCCTATTGGAATGGGAAGCAGGGATCTCGTCCTTCTTCAAGTTCTAGTTATAATGCAAATCCAGC 
TCAACCAAGATTGTCAGAGAACCACAATCTGACTGTCACTCCAACTTATCATCAAAATCAAGGGGAAAA 
CATTTCAAGCCTTTTACGTGAATTGTATGCTAAACCCTTATCAGAACGCCATGTGGAATCTGATGGCCT 
TATTTTCGACCCAGCGCAAATCACAAGTCGAACCGCCAGAGGTGTAGCTGTCCCTCATGGTAACCATTA 
CCACTTTATCCCTTATGAACAAATGTCTGAATTGGAAAAACGAATTGCTCGTATTATTCCCCTTCGTTA 
TCGTTCAAACCATTGGGTACCAGATTCAAGACCAGAACAACCAAGTCCACAATCGACTCCGGAACCTAG 
TCCAAGTCCGCAACCTGCACCAAATCCTCAACCAGCTCCAAGCAATCCAATTGATGAGAAATTGGTCAA 
AGAAGCTGTTCGAAAAGTAGGCGATGGTTATGTCTTTGAGGAGAATGGAGTTTCTCGTTATATCCCAGC 
CAAGGATCTTTCAGCAGAAACAGCAGCAGGCATTGATAGCAAACTGGCCAAGCAGGAAAGTTTATCTCA 
TAAGCT AGGAGCTAAGAAAAC TGAC C TCC CATCT AGTGATC GAGAATTTTAC AATAAGGCTTATGACTT 
AC TAGC AAGAATTC ACC AAGATTTAC TTGATAATAAAGGTC GAC AAGTTGATTTTGAGGC TTTGGATAA 
CCTGTTGGAACGACTCAAGGATGTCNCAAGTGATAAAGTCAAGTTAGTGGANGATATTCTTGCCTTCTT 
AGCTCCGATTCGTCATCCAGAACGTTTAGGAAAACCAAATGCGCAAATTACCTACACTGATGATGAGAT 
TC AAGTAGC CAAGTTGGCAGGC AAGTAC AC AAC AGAAGAC GGTTAT ATC TTTGATCC TC GTGATATAAC 
CAGTGATGAGGGGGATGCCTATGTAACTCCACATATGACCCATAGCCACTGGATTAAAAAAGATAGTTT 
GTC TGAAGC TGAGAGAGCGGC AGCC C AGGCTTATGC T AAAGAGAAAGGTTTGAC C C CTC C TTC GAC AGA 
C CATC AGGATTCAGGAAATAC TGAGGC AAAAGGAGC AGAAGC TATC TAC AACC GC GTGAAAGC AGCTAA 
GAAGGTGCCACTTGATCGTATGCCTTACAATCTTCAATATACTGTAGAAGTCAAAAACGGTAGTTTAAT 
CATACCTCATTATGACCATTACCATAACATCAAATTTGAGTGGTTTGACGAAGGCCTTTATGAGGCACC 
TAAGGGGTATACTCTTGAGGATCTTTTGGC GAC TGTC AAGTAC TATGTCGAAC ATC CAAACGAACGTCC 
GC ATTC AGAT AATGGTTTTGGTAAC GCTAGC GAC CATGTTCAAAGAAACAAAAATGGTC AAGC TGATAC 
C AATC AAAC GGAAAAAC C AAGC GAGGAGAAACCTC AGAC AGAAAAACC TGAGGAAGAAAC CCC TC GAGA 
AGAGAAACCGCAAAGC GAGAAAC C AGAGTCTCCAAAAC C AAC AGAGGAAC CAGAAGAATC AC C AGAGGA 
ATCAGAAGAAC CTCAGGTC GAGACTGAAAAGGTTGAAGAAAAAC TGAGAGAGGCTGAAGATTTAC TTGG 
AAAAATCCAGGAT 

SP042 amino acid ( SEQ ID NO: 66) 

CSYELGRHQAGQVKKESNRVSYIDGDQAGQKAENLTPDEVSKREGINAEQXVIKITDQGYVTSHGDHYH 

YYNGKVPYDAIISEELLMKDPNYQLKDSDIVN^ 

QERSHNHNSRADNAVAAARAQGRYTTDDGYIFNASM^ 

EAYWMGKQGSRPSSSSSYNANPAQPRLSENHNLTVTPTYHQNQGENISSLLRELYAKPLSE^ 
IFDPAQITSRTARGVAVPHGNHYHFIPYEQMSELEKRIARIIPLRYRSNHWVPDSRPEQPSPQSTPEPS 
PSPQPAPNPQPAPSNPIDEKLVKEAVRKVGDGWFEENGVSRYIPAKDLSAETAAGIDSKLAKQESLSH 
KLGAKKTDLPSSDREFYNKAYDLLARIHQDLLDNKGRQVDFEALDNLLERLKD 

APIRHPERLGKPNAQITYTDDEIQVAKLAGKYTTEDGYIFDPRDITSDEGDAYVTPHMTHSHWIKKDSL 

SEAERAAAQAYAKEKGLTPPSTDHQDSGNTEAKGAEAIYNRVKAAKKVPLDR^PYlvL 

IPHYDHYHNIKFEWFDEGLYEAPKGYTLEDLLATVKYWEHPNERPHSDNGFGNASDHVQRNKNGQADT 

NQTEKPSEEKPQTEKPEEETPREEKPQSEKPESPKPTEEPEESPEESEEPQVETEKVEEKLREAEDLLG 
KIQD 

SP043 nucleotide (SEQ ID NO:67) 

TTATAAGGGTGAATTAGAAAAAGGATACCAATTTGATGGTTGGGAAATTTCTGGTTTCGAAGGTAAAAA 
AGACGC TGGC TATGTTATTAATCT ATCAAAAGATAC CTTTATAAAAC CTGTATTCAAGAAAAT AGAGGA 
GAAAAAGGAGGAAGAAAATAAAC C TACTTTTGATGTATC GAAAAAGAAAGATAACC C ACAAGTAAAC C A 
TAGTCAATTAAATGAAAGTCACAGAAAAGAGGATTTACAAAGAGAAGAGCATTCACAAAAATCTGATTC 

AACTAAGGATGTTACAGCTACAGTTCTTGATAAAAACAATATCAGTAGTAAATCAACTACTAACAATCC 
TAATAAG 

SP043 amino acid (SEQ ID NO: 68) 

YKGELEKGYQFDGWEISGFEGKKDAGYVINLSKDTFIKPVFKKIEEKKEEENKPTFDVSKKKDNPQVNH 
SQLNESHRKEDLQREEHSQKSDSTKDWAWLDKNNISSKSTTNNPNK 

SP044 nucleotide (SEQ ID NO: 69) 

GAATGTTCAGGCTCAAGAAAGTTCAGGAAATAAAATCCACTTTATCAATGTTCAAGAAGGTGGCAGTGA 
TGCGATTATTCTTGAAAGCAATGGAC ATTTTGC CATGGTGGATACAGGAGAAGATTATGATTTC C C AGA 
TGGAAGTGATTC TC GCTATC C ATGGAGAGAAGGAATTGAAACGTCTTATAAGC ATGTTCTAAC AGACC G 
TGTCTTTCGTCGTTTGAAGGAATTGGGTGTCCAAAAACTTGATTTTATTTTGGTGACCCATACCCACAG 
TGATCATATTGGAAATGTTGATGAATTACTGTCTACCTATCCAGTTGACCGAGTCTATCTTAAGAAATA 
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TAGTGATAGTCGTATTACTAATTCTGAACGTCTATGGGATAATCTGTATGGCTATGATAAGGTTTTACA 
GACTGCTGCAGAAAAAGGTGTTTCAGTTATTCAAAATATCACACAAGGGGATGCTCATTTTCAGTTTGG 
GGAC ATGGATATTCAGC TCTATAATT ATGAAAATGAAAC TGATTCATCGGGTGAATT AAAGAAAATTTG 
GGATGACAATTCCAATTCCTTGATTAGCGTGGTGAAAGTCAATGGCAAGAAAATTTACCTTGGGGGCGA 
TTTAGATAATGTTCATGGAGCAGAAGACAAGTATGGTCCTCTCATTGGAAAAGTTGATTTGATGAAGTT 
TAATCATCACCATGATACCAACAAATCAAATACCAAGGATTTCATTAAAAATTTGAGTCCGAGTTTGAT 
TGTTCAAACTTCGGATAGTCTACCTTGGAAAAATGGTGTTGATAGTGAGTATGTTAATTGGCTCAAAGA 
AC GAGGAATTGAGAGAATC AAC GC AGC CAGC AAAGACTATGATGCAAC AGTTTTTGATATTCGAAAAGA 
CGGTTTTGTCAATATTTCAACATCCTACAAGCCGATTCCAAGTTTTCAAGCTGGTTGGCATAAGAGTGC 
ATATGGGAACTGGTGGTATCAAGCGCCTGATTCTACAGGAGAGTATGCTGTCGGTTGGAATGAAATCGA 
AGGTGAATGGTATTACTTTAACCAAACGGGTATCTTGTTACAGAATCAATGGAAAAAATGGAACAATCA 
TTGGTTCTATTTGACAGACTCTGGTGCTTCTGCTAAAAATTGGAAGAAAATCGCTGGAATCTGGTATTA 
TTTTAACAAAGAAAACCAGATGGAAATTGGTTGGATTCAAGATAAAGAGCAGTGGTATTATTTGGATGT 

TGATGGTTCTATGAAGACAGGATGGCTTCAATATATGGGGCAATGGTATTACTTTGCTCCATCAGGGGA 
A 

SP044 amino acid (SEQ ID NO: 70) 

WQAQESSGNKIHFIWQEGGSDAIILESNGHFAMVDTGEDYDFPDGSDSRYPWREGIETSYKHVLTDR 

VFRRLKELGVQKLDFILVTHTHSDHIGWDELLSTYPVDRVYLKKYSDSRITNSERLWDNLYGYDKVLQ 

TAAEKGVSVIQNITQGDAHFQFGDMDIQLYNYE 

LDNVHGAEDKYGPLIGKVDLMK^^ 

RGI ERINAAS KD YDATVFD I RKDGFVNI STS YKP I P SFQAGWHKSAYGNWWYQAPDSTGEYAVGWNE I E 

GEVTCYFNQTGILLQNQWKKWl^^ 

DGSMKTGWLQYMGQWYYFAPSGE 

SP045 nucleotide (SEQ ID NO: 71) 

CTTGGGTGTAACCCATATCCAGCTCCTTCCAGTCTTGTCTTACTACTTTGTCAATGAATTGAAAAACCA 
TGAACGCTTGTCTGACTACGCTTCAAGCAACAGCAACTACAACTGGGGATATGACCCTCAAAACTACTT 
CTC C TTGAC TGGTATGTACTCAAGC GATC CTAAGAATC C AGAAAAAC GAATC GC AGAATTTAAAAACC T 
CATC AACGAAATC C AC AAAC GTGGTATGGGAGC TATC CTAGATGTCGTTTATAACCAC ACAGCC AAAGT 
CGATCTCTTTGAAGATTTGGAACCAAACTACTACCACTTTATGGATGCCGATGGCACACCTCGAACTAG 
C TTTGGTGGTGGACGCTTGGGGAC AACC CAC C ATATGAC C AAACGGCTCC TAATTGAC TCTATCAAATA 
CCTAGTTGATACCTACAAAGTGGATGGCTTCCGTTTCGATATGATGGGAGACCATGACGCCGCTTCTAT 
C GAAGAAGC TTACAAGGCTGC ACGC GC CCTC AATCC AAAC CTCATC ATGCTTGGTGAAGGTTGGAGAAC 
CTATGCCGGTGATGAAAACATGCCTACTAAAGCTGCTGACCAAGATTGGATGAAACATACCGATACTGT 
CGCTGTCTTTTCAGATGACATCCGTAACAACCTCAAATCTGGTTATCCAAACGAAGGTCAACCTGCCTT 
TATC ACAGGTGGC AAGCGTGATGTC AAC AC C ATCTTTAAAAATCTCATTGC TC AAC CAACTAAC TTTGA 
AGC TGAC AGC CC TGGAGATGTCATCCAATACATCGC AGCC CATGATAAC TTGAC CC TCTTTGACATCAT 
TGC C CAGTC TATCAAAAAAGACC CAAGC AAGGCTGAGAAC TATGCTGAAATCC AC C GTC GTTTAC GAC T 
TGGAAATCTCATGGTCTTGACAGCTCAAGGAACTCCATTTATCCACTCCGGTCAGGAATATGGACGTAC 
TAAACAATTCCGTGACCCAGCCTACAAGACTCCAGTAGCAGAGGATAAGGTTCCAAACAAATCTCACTT 
GTTGCGTGATAAGGACGGC AACC C ATTTGACTATCCTTACTTCATC C ATGAC TC TT AC GATTCTAGTGA 
TGCAGTCAACAAGTTTGACTGGACTAAGGCTACAGATGGTAAAGCTTATCCTGAAAATGTCAAGAGCCG 
TGAC TAT ATGAAAGGTTTGATTGCCCTTCGTCAATCTACAGATGCCTTCCGACTTAAGAGTCTTCAAGA 
TATC AAAGACC GTGTC CACCTCATC ACTGTC C C AGGC C AAAATGGTGTGGAAAAAGAGGATGTAGTGAT 
TGGCTACCAAATCACTGCTCCAAACGGCGATATCTACGCAGTCTTTGTCAATGCGGATGAAAAAGCTCG 
C GAATTTAATTTGGGAAC TGC CTTTGCAC ATC TAAGAAATGC GGAAGTTTTGGC AGATGAAAACC AAGC 
AGGAC C AGTCGGAATTGCCAAC C C GAAAGGACTTGAATGGAC TGAAAAAGGC TTGAAATTGAATGC C CT 
TAC AGCTACTGTTC TTCGAGTCTC TC AAAATGGAAC TAGCC ATGAGTC AACTGC AGAAGAGAAAC C AGA 
CTCAACCCCTTCCAAGCCTGAACATCAAAATGAAGCTTCTCACCCTGCACATCAAGACCCAGCTCCAGA 
AGCTAGAC CTGATTCTACTAAACC AGATGCCAAAGTAGC TGATGC GGAAAATAAACCTAGC C AAGCTAC 
AGCTGATTCACAAGCTGAACAACCAGCACAAGAAGCACAAGCATCATCTGTAAAAGAAGCGGTTCGAAA 
CGAATCGGTAGAAAACTCTAGCAAGGAAAATATACCTGCAACCCCAGATAAACAAGCTGAA 

SP045 nucleotide (SEQ ID NO:72) 

LGVTHI QLL PVL S YYF VNELKNHERLSD YAS SNSNYNWGYD PQNYFSLTGMYSSDPKNPEKRIAEFKNL 
INEIHKRGMGAILDVVYmTAKVDLFEDLEPOTYHFMDADGTPRTSFGGGRLGTTHHMTKRLLIDSIKY 
LVTJTYKVDGFRFDMMGDHDAASIEEAYPCAARALNPNLIMLGEGWRTYAGDENM 
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AVFSDDIRNNLKSGYPNEGQPAFIT 

AQSIKKDPSKAENYAEIHRRLRLGNLMVLTAQGTPFIHSGQEYGRTKQFRDPAYKTPVAEDKVPNKSHL 
LRDKDGNPFDYPYFIHDSYDSSDAVNKFDWTKATDGKAYPENVKSRDYMKGLIALRQSTDAFRLKSLQD 
IKDRVHLITVPGQNGVEKEDWIGYQITAPNGDIYAVFW^ 

GPVGIANPKGLEWTEKGLKLNALTATVLRVSQNGTSHESTAEEKPDSTPSKPEHQNEASHPAHQDPAPE 
ARPDSTKPDAKVADAENKPSQATADSQAEQPAQEAQASSVKEAVRNESVENSSKENIPATPDKQAE 

SP046 nucleotide (SEQ ID 8^:73), 

TAGTGATGGTACTTGGCAAGGAAAACAGTATCTGAAAGAAGATGGCAGTCAAGCAGCAAATGAGTGGGT 

TTTNGATACTCATTATCAATCTTGGTTCTATATAAAAGCAGATGCTAACTATGCTGAAAATGAATGGCT 

AAAGCAAGGTGACGACTATTTTTAC CTCAAATCTGGTGGCTATATGGC CAAATCAGAATGGGTAGAAGA 

C AAGGGAGC C TTTTATTATC TTGAC CAAGATGGAAAGATGAAAAGAAATGC TTGGGTAGGAACTTCCTA 

TGTTGGTGCAACAGGTGCCAAAGTAATAGAAGACTGGGTCTATGATTCTCAATACGATGCTTGGTTTTA 

T ATC AAAGC AGATGGAC AGC AC GC AGAGAAAGAATGGCTC CAAATTAAAGGGAAGGACTATTATTTCAA 

ATCCGGTGGTTATCTACTGACAAGTCAGTGGATTAATCAAGCTTATGTGAATGCTAGTGGTGCCAAAGT 

ACAGCAAGGTTGGCTTTTTGACAAACAATACCAATCTTGGTTTTACATCAAAGAAAATGGAAACTATGC 

TGATAAAGAATGGATTTTCGAGAATGGTCACTATTATTATCTAAAATCCGGTGGCTACATGGCAGCCAA 

TGAATGGATTTGGGATAAGGAATCTTGGTTTTATCTCAAATTTGATGGGAAAATGGCTGAAAAAGAATG 

GGTCTACGATTCTCATAGTCAAGCTTGGTACTACTTCAAATCCGGTGGTTACATGACAGCCAATGAATG 

GATTTGGGATAAGGAATC TTGGTTTTAC C TC AAATCTGATGGGAAAATAGCTGAAAAAGAATGGGTC TA 

CGATTCTCATAGTCAAGCTTGGTACTACTTCAAATCTGGTGGCTACATGGCGAAAAATGAGACAGTAGA 

TGGTTATCAGCTTGGAAGCGATGGTAAATGGCTTGGAGGAAAAACTACAAATGAAAATGCTGCTTACTA 

TCAAGTAGTGCCTGTTACAGCCAATGTTTATGATTCAGATGGTGAAAAGCTTTCCTATATATCGCAAGG 

TAGTGTC GTATGGCTAGATAAGGATAGAAAAAGTGATGAC AAGCGCTTGGC TATTAC TATTTCTGGTTT 

GTCAGGCTATATGAAAACAGAAGATTTACAAGCGCTAGATGCTAGTAAGGACTTTATCCCTTATTATGA 

GAGTGATGGCCACCGTTTTTATCACTATGTGGCTCAGAATGCTAGTATCCCAGTAGCTTCTCATCTTTC 

TGATATGGAAGTAGGCAAGAAATATTATTCGGCAGATGGCCTGCATTTTGATGGTTTTAAGCTTGAGAA 

TCC C TTC CTTTTC AAAGATTTAAC AGAGGCTACAAACTAC AGTGCTGAAGAATTGGATAAGGTATTT AG 

TTTGCTAAACATTAACAATAGCCTTTTGGAGAACAAGGGCGCTACTTTTAAGGAAGCCGAAGAACATTA 

CCATATCAATGCTCTTTATCTCCTTGCCCATAGTGCCCTAGAAAGTAACTGGGGAAGAAGTAAAATTGC 

C AAAGAT AAGAATAATTTCTTTGGC ATTAC AGC CTATGATACGAC C CC TTACCTTTC TGCTAAGAC ATT 

TGATGATGTGGATAAGGGAATTTTAGGTGCAACCAAGTGGATTAAGGAAAATTATATCGATAGGGGAAG 

AACTTTCCTTGGAAACAAGGCTTCTGGTATGAATGTGGAATATGCTTCAGACCCTTATTGGGGCGAAAA 

AATTGCTAGTGTGATGATGAAAATCAATGAGAAGCTAGGTGGCAAAGAT 

SP046 amino acid (SEQ ID NO: 74) 

SDGTWQGKQYLKEDGSQAANEWVXDTHY 

KGAFYYLDQDGKMKmTAWGTSWGATGAKVXEDWVYDSQYDAWFYIKADGQHAEKEWLQIKGKD 
SGGYLLTSQWINQAYWASGAKVQQGmiFDKQYQSWFYIKEMGNYADKEWIFENGHYYYLKSGGYMA^ 
EWIWDKESWFYLKFDGKMAEKEWVYDSHSQAWYY 
DSHSQAWYYFKSGGYMAKNETVDGYQLGSDGKWLGGCT 

SVVWLDKDRKSDDKRLAITISGLSGYMKTEDLQALDASKDFIPYYESDGHRFYHYVAQNASIPVASHLS 
DMEVGKKYYSADGLHFDGFKLENPFLFKDLTEATNYSAEELDKVFSLLNIH^ 
HINALYLLAHSALESNWGRSKIAKDKNNFFGITAYDTTPYLSAKTFDDVDKGILGAT 
TFLGNKASGMNVEYASDPYWGEKIASA/MMKINEKLGGKD 

SP048 nucleotide (SEQ ID NO:75) 

TGGGATTCAATATGTCAGAGATGATACTAGAGATAAAGAAGAGGGAATAGAGTATGATGACGCTGACAA 
TGGGGATATTATTGTAAAAGTAGCGACTAAACCTAAGGTAGTAACCAAGAAAATTTCAAGTACGCGAAT 
TC GTTATGAAAAAGATGAAAC AAAAGAC CGTAGTGAAAATC CTGTTACAATTGATGGAGAGGATGGCTA 
TGTAACTACGAC AAGGAC C TACGATGTTAATCCAGAGACTGGTTATGTTAC C GAACAGGTTACTGTTGA 
TAGAAAAGAAGCC AC GGATAC AGTTATCAAAGTTC CAGC TAAAAGC AAGGTTGAAGAAGTTCTTGTTC C 
ATTTGCTAC T AAATATGAAGCAGACAATGAC CTTTC TGC AGGAC AGGAGC AAGAGATTAC TCTAGGAAA 
GAATGGGAAAACAGTTACAACGATAACTTATAATGTAGATGGAAAGAGTGGACAAGTAACTGAGAGTAC 
TTTAAGTCAAAAAAAAGACTC t CAAACAAGAGTTGTTAAAAAAAGaACCAr kCC CCAAGTTCTTGTCCA 
AGAAATTCC AATC GAAACAGAATATC TC GATGGCC C aACTCTTGATAAAaGTC AAGAAGTAGAAGAAGT 
AGGAGAAATTGGTAAATTACTCTTACTACAATCTATACTGGTAGATGAACGTGATGGAACAATTGAAGA 
AACTAC TTCTC GTC AAATTAC TAAAGAGATGGTAAAAAGACGTATAAGGAGAGGGACGAGAGAAC CTGA 
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AAAAGTTGTTGTTCCTGAGCAATCATCTATTCCTTCGTATCCTGTATCTGTTACATCTAACCAAGGAAC 

AGATGTAGCAGTAGAACCAGCTAAAGCAGTTGCTCCAACAACAGACTGGAAACAAGAAAATGGTATGTG 

GTATTTTTATAATACTGATGGTTCGATGGCAACAGGTTGGGTACAAGTTAATAGTTCATGGTACTACCT 

CAACAGCAACGGTTCTATGAAAGTCAATCAATGGTTCCAAGTTGGTGGTAAATGGTATTATGTAAATAC 

ATCGGGTGAGTTAGCGGTCAATACAAGTATAGATGGCTATAGAGTCAATGATAATGGTGAATGGGTGCG 
T 

SP048 amino acid ( SEQ ID NO:76) 

GIQYVRDDTRDKEEGIEYDDADNGDIIVKVATKPKWTKKISSTRIRYEKDETKDRSENPVTIDGEDGY 

VTTTRTYDVNPETGYVTEQVTVDRKEATDTVIKVPAKSKVEEVLVPFATKYEADNDLSAGQEQEITLGK 

NGKTVTTITYNVDGKSGQVTESTLSQKKDSQTRWKKRTXPQVLVQEIPIETEYLDGPTLDKSQEVEEV 

GEIGKLLLLQSILVDERDGTIEETTSRQITKEMVKRRIRRGTREPEKVWPEQSSIPSYPVSVTSNQGT 
DVAVEPAKAVAPTTDWKQENGMC^ 

SGELAVNTS IDGYRVNDNGEWVR 

SP049 nucleotide (SEQ ID NO: 77) 

GGATAAT AGAGAAGC ATTAAAAAC CTTTATGACGGGTGAAAATTTTTATCTC CAAC ATTATC TAGGAGC 
ACATAGGGAAGAACTAAATGGAGAGCATGGCTATACCTTCCGTGTTTGGGCACCTAATGCTCAGGCTGT 
TCACTTGGTTGGTGATTTTACCAACTGGATTGAAAATCAGATTCCAATGGTAAGAAATGATTTTGGGGT 
CTGGGAAGTCTTTACCAATATGGCTCAAGAAGGGCATATTTACAAATATCATGTCACACGTCAAAATGG 
TCATCAACTGATGAAGATTGACCCTTTTGCTGTCAGGTATGAGGCTCGTCCAGGAACAGGGGCAATCGT 
AACAGAGCTTC CTGAGAAGAAATGGAAGGATGGACTTTGGCTGGCAC GAAGAAAACGTTGGGGCTTTGA 
AGAGCGTCCTGTCAATATTTATGAAGTTCACGCTGGATCATGGAAAAGAAATTCTGATGGCAGTCCTTA 
TAGTTTTGCCCAGCTCAAGGATGAACTCATTCCTTATCTCGTTGAAATGAACTATACTCATATTGAGTT 
TATGCCCTTGATGTCCCATCCTTTGGGCTTGAGTTGGGGGTATCAGCTTATGGGTTACTTCGCTTTAGA 
GCATGCTTATGGC C GACCAGAGGAGTTTCAAGATTTTGTC 

SP04 9 amino acid (SEQ ID NO: 78) 

DNREALKTFMTGEMFYLQHYLGAHREELNGEHGYTFRVWAPNAQAVHLVGDFTNWI ENQ I PMVRNDFGV 
WEVFTNMAQEGHIYKYHVTRQNG^ 

ERPVNIYEVHAGSWKRNSDGSPYSFAQLKDELIPYLVEMNYTHIEFMPLMSHPLGLSWGYQLMGYFALE 
HAYGRPEEFQDFV 

SP050 nucleotide (SEQ ID NO:79) 

AGATTTTGTC GAGGAGTGTC ATAC C CATAATATTGGGGTTATTGTGGACTGGGTACC AGNTCACTTTAC 
CATCAACGATGATGCCTTAGC CTATTATGATGGGACAC C GAC TTTTGAATAC C AAGAC CATAATAAGGC 
TCATAACCATGGTTGGGGTGCCCTTAATTTTGACCTTGGAAAAAATGAAGTCCAGTCCTTCTTAATTTC 
TTGCATTAAGCATTGGATTGATGTCTATCATTTGGATGGTATTCGTGTGGATGCTGTTAGCAACATGCT 
CTATTTGGACTATGATGATGCTC CATGGAC ACC TAATAAAGATGGC GGAAATC TC AAC TATGAAGGTTA 
TTATTTC C TTC AGCGCTTGAATGAGGTTATTAAGTTAGAATATC C AGATGTGATGATGATTGCAGAAGA 
AAGTTCGTC TGC GATC AAGATTAC GGGAATGAAAGAGATTGGTGGTC TAGGATTTGACTACAAATGGAA 
C ATGGGCTGGATGAATGATATCCTCC GTTTC TACGAAGAAGATCCGATCTATC GTAAATATGACTTTAA 
CCTGGTGACTTTCAGCTTTATGTATGTTTNCAAGGAGAATTATCTCTTGCCATTCTCGCACGATGAAGT 
GGTTCATGGC AAGAAGAGTATGATGC ATAAGATGTGGGGAGATC GTTAC AATC AATTC GC AGGCTTGC G 
CAATCTCTATACGTACCAAATTTGTCACCCTGGTAAGAAATTGCTCTTCATGGGTAGCGAATACGGTCA 
ATTC CTAGAATGGAAATCTGAAGAAC AGTTGGAATGGTCTAAC CTAGAAGAC CCAATGAATGC TAAGAT 
GAAGTATTTCGCTTCTCAGCTAAACCAGTTTTACAAAGATCATCGCTGTCTGTGGGAAATTGATACCAG 

CTATGATGGTATTGAAATCATTGATGCGGATAATCGAGACCAGAGTGTTCTTTCCTTTATTCGTAAGGG 
TAAAAAGGGA 

SP0 5 0 amino acid (SEQ ID NO: 80) 

DFVEECHTHNIGVIVDWVPXHFTINDDALAYYDGTPTFEYQDHNKAHNHGWGALNFDLGKNEVQSFLIS 
CIKHWIDVYHLDGIRVDAVS1SIMLYL 

SSSAIKITGMKEIGGLGFDYKMNHGWMNDILRFYEEDPIYRKYDFNLWFSFMYVXKE 
VHGKKSMMHKMWGDRYNQFAGLRJSTLYTYQ 

KYFASQL3STQFYKDHRCLWEIDTSYDGIEIIDADNRDQSVLSFIRKGKKG 
SP051 nucleotide (SEQ ID NO:81) 
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ATCTGTAGTTTATGCGGATGAAACACTTATTACTCATACTGCTGAGAAACCTAAAGAGGAAAAAATGAT 
AGTAGAAGAAAAGGCTGATAAAGCTTTGGAAACTAAAAATATAGTTGAAAGGACAGAACAAAGTGAACC 
TAGTTC AACTG AGGC T ATTGC ATCTGAGNAGAAAGAAGATGAAGC CGTAACTC C AAAAGAGGAAAAAGT 
GTCTGCTAAACCGGAAGAAAAAGCTCCAAGGATAGAATCACAAGCTTCAAATCAAGAAAAACCGCTCAA 
GGAAGATGC TAAAGC TGTAAC AAATGAAGAAGTGAATC AAATGATTGAAGAC AGGAAAGTGGATTTTAA 
TCAAAATTGGTACTTTAAACTCAATGCAAATTCTAAGGAAGCCATTAAACCTGATGCAGACGTATCTAC 
GTGGAAAAAATTAGATTTACCGTATGACTGGAGTATCTTTAACGATTTCGATCATGAATCTCCTGCACA 
AAATGAAGGTGGACAGCTCAACGGTGGGGAAGCTTGGTATCGCAAGACTTTCAAACTAGATGAAAAAGA 
CCTCAAGAAAAATGTTCGCCTTACTTTTGATGGCGTCTACATGGATTCTCAAGTTTATGTCAATGGTCA 
GTTAGTGGGGCATTATCCAAATGGTTATAACCAGTTCTCATATGATATCACCAAATACCTTCAAAAAGA 
TGGTCGTGAGAATGTGATTGCTGTCCATGCAGTCAACAAACAGCCAAGTAGCCGTTGGTATTCAGGAAG 
TGGTATCTATCGTGATGTGACTTTACAAGTGACAGATAAGGTGCATGTTGAGAAAAATGGGACAACTAT 
TTTAACACCAAAACTTGAAGAACAACAACATGGCAAGGTTGAAACTCATGTGACCAGCAAAATCGTCAA 
TACGGACGACAAAGACCATGAACTTGTAGCCGAATATCAAATCGTTGAACGAGGTGGTCATGCTGTAAC 
AGGCTTAGTTCGTACAGCGAGTCGTACCTTAAAAGCACATGAATCAACAAGCCTAGATGCGATTTTAGA 
AGTTGAAAGACCAAAACTCTGGACTGTTTTAAATGACAAACCTGCCTTGTACGAATTGATTACGCGTGT 
TTACCGTGACGGTCAATTGGTTGATGCTAAGAAGGATTTGTTTGGTTACCGTTACTATCACTGGACTCC 
AAATGAAGGTTTCTC TTTGAATGGTGAAC GTATT AAATTCC ATGGAGTATC C TTGC AC C ACGAC C ATGG 
GGC GC TTGGAGC AGAAGAAAAC TATAAAGCAGAATATC GCC GTCTC AAACAAATGAAGGAGATGGGAGT 
TAACTCCATCCGTACAACCCACAACCCTGCTAGTGAGCAAACCTTGCAAATCGCAGCAGAACTAGGTTT 
ACTCGTTCAGGAAGAGGCCTTTGATACGTGGTATGGTGGCAAGAAACCTTATGACTATGGACGTTTCTT 
TGAAAAAGATGCC ACTCAC C CAGAAGCTCGAAAAGGTGAAAAATGGTC TGATTTTGAC CTACGTAC CAT 
GGTCGAAAGAGGCAAAAACAACCCTGCTATCTTCATGTGGTCAATTGGTAATGAAATAGGTGAAGCTAA 
TGGTGATGCCCACTCTTTAGCAACTGTTAAACGTTTGGTTAAGGTTATCAAGGATGTTGATAAGACTCG 
CTATGTTACCATGGGAGCAGATAAATTCCGTTTCGGTAATGGTAGCGGAGGGCATGAGAAAATTGCTGA 
TGAACTC GATGCTGTTGGATTTAACTATTCTGAAGAT AATTAC AAAGC CC TTAGAGC TAAGC ATCC AAA 
ATGGTTGATTTATGGATCAGAAACATCTTCAGCTACCCGTACACGTGGAAGTTACTATCGCCCTGAACG 
TGAATTGAAACATAGCAATGGACCTGAGCGTAATTATGAACAGTCAGATTATGGAAATGATCGTGTGGG 
TTGGGGGAAAAC AGC AACC GCTTC ATGGAC TTTTGACC GTGACAACGCTGGC TATGCTGGACAGTTTAT 
CTGGACAGGTACGGACTATATTGGTGAACCTACACCATGGCACAACCAAAATCAAACTCCTGTTAAGAG 
CTCTTACTTTGGTATCGTAGATACAGCCGGCATTCCAAAACATGACTTCTATCTCTACCAAAGC 

SP0 51 amino acid ( SEQ ID NO: 82) 

SVVYADETLITHTAEKPKEEKMIVEEKADKALETKNIVERTEQSEPSSTEAIASE^KEDEAVTPKEE^ 
SAKPEEKAPRIESQASNQEKPLKEDAKAVTNEEVNQMIEDRK^^ 
WKKLDLPYDWSIFNDFDHESPAQNEGGQLNGGEAWYRKTF^ 
LVGHYPNGYNQFSYDITKYLQKDGRENVIAVHAVm^ 

LTPKLEEQQHGKVETHVTSKIVHTDDKDHELVAEYQIVERGGHAVTGLVRTASRTLKAHESTSLDAILE 
VERPKLWTVLISnDKPALYELITRVY^ 

ALGAEENYKAEYRRLKQMKEMGVNS IRTTHNPASEQTLQ I AAELGLLVQEEAFDTWYGGKKPYDYGRFF 

EKDATHPEARKGEKWSDFDLRTMVERGKI^PAIFMWSIGNEIGEANGDAH 

YVTMGADKFRFGNGSGGHEKIADELDAVGFlsre 

ELKHSNGPERNYEQSDYGMDRVGWGKT AT ASWTFDRDHAGYAGQF IWTGTDY IGE PTPWHNQNQT PVKS 
S YFGIVDTAGI PKHDFYLYQS 

SP0 52 nucleotide (SEQ ID NO: 83) 

TTACTTTGGTATCGTAGATACAGCCGGCATTCCAAAACATGACTTCTATCTCTACCAAAGCCAATGGGT 

TTCTGTTAAGAAGAAACCGATGGTACACCTTCTTCCTCACTGGAACTGGGAAAACAAAGAATTAGCATC 

CAAAGTAGCTGACTCAGAAGGTAAGATTCCAGTTCGTGCTTATTCGAATGCTTCTAGTGTAGAATTGTT 

CTTGAATGGAAAATCTCTTGGTCTTAAGACTTTCAATAAAAAACAAACCAGCGATGGGCGGACTTACCA 

AGAAGGTGC AAATGC TAATGAACTTTATCTTGAATGGAAAGTTGC CTATCAACC AGGTACC TTGGAAGC 4 

AATTGC TCGTGATGAATCTGGC AAGGAAATTGCTCGAGATAAGATTAC GACTGCTGGTAAGC C AGC GGC 

AGTTCGTCTTATTAAGGAAGACCATGCGATTGCAGCAGATGGAAAAGACTTGACTTACATCTACTATGA 

AATTGTTGACAGCCAGGGGAATGTGGTTCCAACTGCTAATAATCTGGTTCGCTTCCAATTGCATGGCCA 

AGGTCAACTGGTCGGTGTAGATAACGGAGAACAAGCCAGCCGTGAACGCTATAAGGCGCAAGCAGATGG 

TTCTTGGATTCGTAAAGCATTTAATGGTAAAGGTGTTGCCATTGTCAAATCAACTGAACAAGCAGGGAA 

ATTCAC CCTGACTGC CC ACTC TGATCTCTTGAAATC GAAC CAAGTCAC TGTC TTTACTGGTAAGAAAGA 

AGGACAAGAGAAGACTGTTTTGGGGACAGAAGTGCCAAAAGTACAGACCATTATTGGAGAGGCACCTGA 
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AATGCCTACCACTGTTCCGTTTGTATACAGTGATGGTAGCCGTGCAGAACGTCCTGTAACCTGGTCTTC 
AGTAGATGTGAGC AAGCCTGGTATTGT AACGGTGAAAGGTATGGCTGAC GGAC GAGAAGTAGAAGC TC G 
TGTAGAAGTGATTGCTCTTAAATCAGAGCTACCAGTTGTGAAACGTATTGCTCCAAATACTGACTTGAA 
TTCTGTAGACAAATCTGTTTCCTATGTTTTGATTGATGGAAGTGTTGAAGAGTATGAAGTGGACAAGTG 
GGAGATTGCCGAAGAAGATAAAGCTAAGTTAGCAATTCCAGGTTCTCGTATTCAAGCGACCGGTTATTT 
AGAAGGTCAACCAATTCATGCAACCCTTGTGGTAGAAGAAGGCAATCCTGCGGCACCTGCAGTACCAAC 
TGTAACGGTTGGTGGTGAGGCAGTAACAGGTCTTACTAGTCAAAAACCAATGCAATACCGCACTCTTGC 
TTATGGAGCTAAGTTGCCAGAAGTCACAGCAAGTGCTAAAAATGCAGCTGTTACAGTTCTTCAAGCAAG 
CGCAGCAAACGGCATGCGTGCGAGCATCTTTATTCAGCCTAAAGATGGTGGCCCTCTTCAAACCTATGC 
AATTCAATTCCTTGAAGAAGCGCCAAAAATTGCTCACTTGAGCTTGCAAGTGGAAAAAGCTGACAGTCT 
CAAAGAAGACCAAACTGTCAAATTGTCGGTTCGAGCTCACTATCAAGATGGAACGCAAGCTGTATTACC 
AGCTGATAAAGTAACCTTCTCTACAAGTGGTGAAGGGGAAGTCGCAATTCGTAAAGGAATGCTTGAGTT 
GCATAAGCC AGGAGCAGTC ACTCTGAACGCTGAATATGAGGGAGC TAAAGAC C AAGTTGAACTCACTAT 
C C AAGC C AATAC TGAGAAGAAGATTGC GC AATC CATCC GTC C TGTAAATGTAGTGAC AGATTTGC ATC A 
GGAACCAAGTCTTCCAGCAACAGTAACAGTTGAGTATGACAAAGGTTTCCCTAAAACTCATAAAGTCAC 
TTGGC AAGCTATTC C GAAAGAAAAACTAGAC TC CTATC AAAC ATTTGAAGTAC TAGGTAAAGTTGAAGG 
AATTGACCTTGAAGCGCGTGCAAAAGTCTCTGTAGAAGGTATCGTTTCAGTTGAAGAAGTCAGTGTGAC 
AACTCCAATCGCAGAAGCACCACAATTACCAGAAAGTGTTCGGACATATGATTCAAATGGTCACGTTTC 
ATCAGCTAAGGTTGCATGGGATGCGATTCGTCCAGAGCAATACGCTAAGGAAGGTGTCTTTACAGTTAA 
TGGTCGCTTAGAAGGTACGCAATTAACA 

SP0 52 amino acid (SEQ ID NO: 84) 

YFGIVDTAGIPKHDFYLYQSQWVSVKKKPMVHL^ SEGKI PVRAYSNASSVELF 

LMGKSLGLKTFNKKQTSDGRTYQEGANANELYIiEWKVAYQPGTLEAIARDSSGKEIARDKITTAGKPAA 
VRLIKEDHAIAADGKDLTYIYYEIVDSQGNVVPTAIsnsrLVRFQLHGQGQLVGTO 

SWIRKAFNGKGVAIVKSTEQAGKFTLTAHSDLLKSNQVTVFTGKKEGQEKTVLGTEVPKVQTIIGEAPE 
MPTTVPFWSDGSRAERPVTWSSVDVSKPGIVTVKGMATC 

SVDKSVS YVL IDGSVEEYEVDKWEI AEEDKAKLAI PGSRI QATGYLEGQ P IHATL WEEGNPAAP AVPT 
VTVGGEAVTGLT S QKPMQYRTLAYGAKL P EVTASAKNAAVTVLQAS AANGMRAS I F I Q PKDGG PLQT YA 
IQFLEEAPKIAHLSLQVEKADSLKEDQTVKLSVRAHYQ 
HKPGAVTLNAEYEGAKDQVELTIQANTEKKIAQSIRPV^ 

WQAIPKEKLDSYQTFEVLGKVEGIDLEARAKVSVEGIVSVEEVSVTTPIAEAPQLPESVRTYDSNGHVS 
SAKVAWDAIRPEQYAKEGVFTVNGRLEGTQLT 

SP053 nucleotide ( SEQ ID NO:85) 

AGCTAAGGTTGCATGGGATGCGATTCGTCCAGAGCAATACGCTAAGGAAGGTGTCTTTACAGTTAATGG 
TCGCTTAGAAGGTACGCAATTAACAACTAAACTTCATGTTCGCGTATCTGCTCAAACTGAGCAAGGTGC 
AAACATTTCTGACCAATGGACCGGTTCAGAATTGCCACTTGCCTTTGCTTCAGACTCAAATCCAAGCGA 
CCC AGTTTC AAATGTTAATGAC AAGC TC ATTTC CTAC AATAACC AAC CAGC CAATCGTTGGACAAACTG 
GAATCGTACTAATCCAGAAGCTTCAGTCGGTGTTCTGTTTGGAGATTCAGGTATCTTGAGCAAACGCTC 
CGTTGATAATCTAAGTGTCGGATTCCATGAAGACCATGGAGTTGGTGTACCGAAGTCTTATGTGATTGA 
.GTATTATGTTGGTAAGACTGTCCCAACAGCTCCTAAAAACCCTAGTTTTGTTGGTAATGAGGACCATGT 
CTTTAATGATTCTGCCAACTGGAAACCAGTTACTAATCTAAAAGCCCCTGCTCAACTCAAGGCTGGAGA 
AATGAAC C ACTTTAGCTTTGATAAAGTTGAAACC TATGCTGTTC GTATTC GC ATGGTTAAAGCAGATAA 
CAAGCGTGGAACGTCTATCAC AGAGGTACAAATCTTTGC GAAAC AAGTTGCGGCAGC CAAGCAAGGAC A 
AAC AAGAATCC AAGTTGACGGCAAAGACTT AGCAAACTTCAACCCTGATTTGAC AGACTAC TAC CTTGA 
GTCTGTAGATGGAAAAGTTCCGGCAGTCACAGCAAGTGTTAGCAACAATGGTCTCGCTACCGTCGTTCC 
AAGC GTTCGTGAAGGTGAGC CAGTTCGTGTCATCGCGAAAGCTGAAAATGGCGACATCTTAGGAGAATA 
CCGTCTGCACTTCACTAAGGATAAGAGCTTACTTTCTCATAAACCAGTTGCTGCGGTTAAACAAGCTCG 
CTTGCTAC AAGTAGGTC AAGC AC TTGAATTGCCGACTAAGGTTC CAGTTTACTTC AC AGGTAAAGAC GG 
CTAC GAAAC AAAAGACCTGAC AGTTGAATGGGAAGAAGTTC CAGCGGAAAATC TGAC AAAAGC AGGTC A 
ATTTACTGTTCGAGGCCGTGTCCTTGGTAGTAACCTTGTTGCTGAGATCACTGTACGAGTGACAGACAA 
ACTTGGTGAGACTCTTTCAGATAACCCTAACTATGATGAAAACAGTAACCAGGCCTTTGCTTCAGCAAC 
C AATGAT ATTGAC AAAAACTC TC ATGAC CGC GTTGAC TATC TCAATGACGGAGATCATTCAGAAAATCG 
TCGTTGGACAAACTGGTCACCAACACCATCTTCTAATCCAGAAGTATCAGCGGGTGTGATTTTCCGTGA 
AAATGGTAAGATTGTAGAACGGACTGTTACACAAGGAAAAGTTCAGTTCTTTGCAGATAGTGGTACGGA 
TGCACCATCTAAACTCGTTTTAGAACGCTATGTCGGTCCAGAGTTTGAAGTGCCAACCTACTATTCAAA 
CTACCAAGCCTACGACGCAGACCATCCATTCAACAATCCAGAAAATTGGGAAGCTGTTCCTTATCGTGC 
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GGATAAAGACATTGCAGCTGGTGATGAAATCAACGTAACATTTAAAGCTATCAAAGCCAAAGCTATGAG 
ATGGCGTATGGAGCGTAAAGCAGATAAGAGCGGTGTTGCGATGATTGAGATGACCTTCCTTGCACCAAG 
TGAATTGCCTCAAGAAAGCACTCAATCAAAGATTCTTGTAGATGGAAAAGAACTTGCTGATTTCGCTGA 
AAATCGTCAAGACTATCAAATTACCTATAAAGGTCAACGGCCAAAAGTCTCAGTTGAAGAAAACAATCA 
AGTAGCTTCAACTGTGGTAGATAGTGGAGAAGATAGCTTTCCAGTACTTGTTCGCCTCGTTTCAGAAAG 
TGGAAAACAAGTC AAGGAATAC C GTATC C AC TTGAC TAAGGAAAAAC CAGTTTC TGAGAAGAC AGTTGC 

,TGCTGTACAAGAAGATCTTCCAAAAATCGAATTTGTTGAAAAAGATTTGGCATACAAGACAGTTGAGAA 
AAAAGATTC AAC ACTGTATCTAGGTGAAAC TCGTGTAGAAC AAGAAGGAAAAGTTGGAAAAGAAC GTAT 
CTTTACAGC GATTAATC C TGATGGAAGTAAGGAAGAAAAACTCC GTGAAGTGGTAGAAGTTCCGACAGA 

CCGCATCGTCTTGGTTGGAACCAAACCAGTAGCTCAAGAAGCTAAAAAACCACAAGTGTCAGAAAAAGC 
AGAT AC AAAAC C AATTGATTCAAGT GAAGCT AGTCAAACTAATAAAGC C C AG 

SP053 amino acid (SEQ ID NO:86) 

AKVAWDAIRPSQYAKEGVFTVNGRLEGTQLTTKLHVRVSAQTEQGANISDQWTGSELPLAFASDSNPSD 
PVSNWDKLISYlNnsrQPANKWTNlAn^TNPEASVGVLFGDS 

YYVGKTVPTAPKNPSFVGNEDHVFNDSANWKPVTNLKAPAQLKAGEMSTHFS 

KHGTSITEVQIFAKQVAAAKQGQTRIQVDGKDLANFNPDLTDYYLESVDGKVPAVTASVSNNGLATWP 
SVREGEPVRVIAKAENGDILGEYRLHFTKDKSLLSHKPVAAVKQARLLQVGQALELPTKVPVYFTGKDG 
YETKDLTV^EVPAENLTKAGQFTVRGR^ 

IS!I)IDKNSHDRVDYLNDGDHSENRRWTNWSPTPSSNP 

AP S KL VLERYVG P EFEVPTYYSNYQAYDADH PFNNP ENWEAVP YRADKD I AAGDE INVTFKAI KAKAMR 
WRMERKADKSGVAMIEMTFIJVPSELPQESTQSKILV^ 

VASTVVDSGEDSFPVLVRLVSESGKQVKEYRIHLTKEKPVSEKTVAAVQEDLPKIEFVEKDI^YKTVEK 

KDSTLYLGETRVEQEGKVGKERIFTAINPDGSKEEKLREWEVPTDRIVLVGTKPVAQEAKKPQVSEKA 
DTKPIDSSEASQTNKAQ 

SP054 nucleotide { SEQ ID NO:87) 

CTATCACTATGTAAATAAAGAGATTATTTCACAAGAAGCTAAAGATTTAATTCAGACAGGAAAGCCTGA 
CAGGAATGAAGTTGTATATGGTTTGGTGTATCAAAAAGATCAGTTGCCTCAAACAGGGACAGAA 

SP054 amino acid (SEQ ID NO:88) 

YHYVNKEIISQEAKDLIQTGKPDRNEWYGLVYQKDQLPQTGTE 

SP055 nucleotide (SEQ ID NO: 89) 

TGAGACTCCTCAATCAATAACAAATCAGGAGCAAGCTAGGACAGAAAACCAAGTAGTAGAGACAGAGGA 
AGCTCCAAAAGAAGAAGCACCTAAAACAGAAGAAAGTCCAAAGGAAGAACCAAAATCGGAGGTAAAACC 
TAC TGACGAC ACC CTTCCTAAAGTAGAAGAGGGGAAAGAAGATTC AGC AGAAC C AGC TC CAGTTGAAGA 
AGTAGGTGGAGAAGTTGAGTC AAAAC C AGAGGAAAAAGTAGC AGTTAAGC CAGAAAGTC AAC CATC AGA 
C AAAC C AGC TGAGGAATC AAAAGTTGAAC AAGC AGGTGAACCAGTCGC GCC AAGAGAAGACGAAAAGGC 
ACC AGTCGAGC CAGAAAAGC AAC C AGAAGC TCCTGAAGAAGAGAAGGCTGTAGAGGAAACACC GAAAC A 
AGAAGAGTCAACTCCAGATACCAAGGCTGAAGAAACTGTAGAACCAAAAGAGGAGACTGTTAATCAATC 
T ATTGAAC AAC C AAAAGTTGAAAC GCC TGCTGTAGAAAAACAAACAGAAC CAACAGAGGAACCAAAAGT 
TGAAC AAGC AGGTGAAC CAGTC GCGCC AAGAGAAGAC GAACAGGC AC CAACGGC ACC AGTTGAGC CAGA 
AAAGC AAC C AGAAGTTCC TGAAGAAGAGAAGGCTGTAGAGGAAAC AC C GAAAC CAGAAGATAAAAT AAA 
GGGTATTGGTACTAAAGAACCAGTTGATAAAAGTGAGTTAAATAATCAAATTGATAAAGCTAGTTCAGT 
TTCTCCTACTGATTAT 

SP0 55 amino acid (SEQ ID NO: 90) 

ETPQSITNQEQARTENQWETEEAPKEEAPKTEESPKEEPKSEVKPTDDTLPKVEEGKEDSAEPAPVEE 
VGGEVESKPEEKVAVKPESQPSDKPAEESKVEQAGEPVAPREDEKAPVEPEKQPEAPEEEKAVEETPKQ 
EESTPDTKAEEWEPKEETVWQSIEQPKVETPAVEKQTEPTEEPKVEQAGEPVAPREDEQAPTAPVEPE 
KQPEVPEEEKAVEETPKPEDKIKGIGTKEPVDKSELNNQIDKASSVSPTDY 

SP056 nucleotide (SEQ ID NO:91) 

GGATGC TC AAGAAACTGC GGGAGTTCAC TATAAAT ATGTGGC AGATTCAGAGCTATC ATC AGAAGAAAA 
GAAGCAGCTTGTC TATGATATTC CGAC ATAC GTGGAGAATGATGATGAAAC TTATTATCTTGTTTATAA 
GTTAAATTCTCAAAATCAACTGGCGGAATTGCCAAATACTGGAAGCAAGAATGAGAGGCAA 
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SP056 amino acid (SEQ ID NO:92) 

DAQETAGVHYKWADSELSSEEKKQLVYDIPTW 

SP057 nucleotide (SEQ ID NO:93) 

CGAC AAAGGTGAGAC TGAGGTTC AAC C AGAGTC GC CAGATACTGTGGTAAGTGATAAAGGTGAAC C AGA 
GCAGGTAGC AC CGCTTC C AGAATATAAGGGT AATATTGAGCAAGTAAAAC C TGAAACTC C GGTTGAGAA 
GACCAAAGAACAAGGTCCAGAAAAAACTGAAGAAGTTCCAGTAAAACCAACAGAAGAAACACCAGTAAA 
TCCAAATGAAGGTACTACAGAAGGAACCTCAATTCAAGAAGCAGAAAATCCAGTTCAACCTGCAGAAGA 
ATC AAC AACGAATTCAGAGAAAGTATC AC C AGATAC ATCTAGCAAAAATACTGGGGAAGTGTC CAGTAA 
TCCTAGTGATTCGACAACCTCAGTTGGAGAATCAAATAAACCAGAACATAATGACTCTAAAAATGAAAA 
TTCAGAAAAAACTGTAGAAGAAGTTCCAGTAAATCCAAATGAAGGCACAGTAGAAGGTACCTCAAATCA 
AGAAAC AGAAAAACC AGTTC AAC C TGC AGAAGAAACAC AAACAAACTC TGGGAAAATAGCTAAC GAAAA 
TACTGGAGAAGTATCCAATAAACCTAGTGATTCAAAACCACCAGTTGAAGAATCAAATCAACCAGAAAA 
AAAC GGAAC TGC AAC AAAAC C AGAAAATTCAGGTAATAC AAC ATC AGAGAATGGACAAAC AGAAC C AGA 
ACC ATC AAAC GGAAATTC AAC TGAGGATGTTTC AAC CGAATCAAACACATCC AATTCAAATGGAAAC GA 

AGAAATTAAACAAGAAAATGAACTAGACCCTGATAAAAAGGTAGAAGAACCAGAGAAAACACTTGAATT 
AAGAAAT 

SP057 amino acid (SEQ ID NO: 94) 

DKGETEVQPESPDTWSDKGEPEQVAPLPEYKGNIEQVKPETPVEKTKEQGPEKTEEVPVKPTEETPW 

PNEGTTEGTSIQEAENPVQPAEESTTNSEKVSPDTSSKNTGEVSSNPSDSTTSVGESNKPEHNDSKNEN 

SEKTVEEVPWPNEGTVEGTSNQETEKPVQPAEETQTMSGKIANENTGEVSNKPSDSKPPVEESNQPEK 

NGTATKPENSGNTTSENGQTEPEPSNGNSTEDVSTESNTSNSNGNEEIKQENELDPDKKVEEPEKTLEL 
RN 

SP05 8 nucleotide (SEQ ID NO: 95) 

AAATCAATTGGTAGCACAAGATCCAAAAGCACAAGATAGCACTAAACTGACTGCTGAAAAATCAACTGT 
TAAAGCACCTGCTCAAAGAGTAGATGTAAAAGATATAACTCATTTAACAGATGAAGAAAAAGTTAAGGT 
TGCTATTTTACAAGCAAATGGTTCAGCATTAGACGGAGCGACAATCAATGTAGCTGGAGATGGTACAGC 
AAC AATCAC ATTCCC AGATGGTTC AGTAGTGACGATTC TAGGAAAAGATAC AGTTC AAC AATC TGC GAA 
AGGTGAATCTGTAACTCAAGAAGCTACACCAGAGTATAAGCTAGAAAATACACCAGGTGGAGATAAGGG 
AGGC AATACTGGAAGC TC AGATGCTAATGCGAATGAAGGCGGTGGTAGC CAGGC GGGTGGATC AGC TCA 
CACAGGTTCAC AAAAC TCAGC TC AATC AC AAGCTTCTAAGC AATTAGCTACTGAAAAAGAATCAGC TAA 
AAATGCC ATTGAAAAAGC AGC CAAGGAC AAGC AGGATGAAATC AAAGGC GCAC C GC TTTCTGATAAAGA 
AAAAGCAGAACTTTTAGCAAGAGTGGAAGCAGAAAAACAAGCAGCTCTCAAAGAGATTGAAAATGCGAA 
AAC TATGGAAGATGTGAAGGAAGC AGAAAC GATTGGAGTGCAAGCCATTGC CATGGTTAC AGTTC CTAA 
GAGAC C AGTGGC TC CTAAT 

SP058 amino acid (SEQ ID NO: 96) 

NQLVAQDPKAQDSTKXjTAEKSWKAPAQRV^ 

T ITF PDGS WT ILGKDTVQQSAKGE S VTQEAT PEYKLENT PGGDKGGNTGS SDANANEGGGS QAGGS AH 

TGSQNSAQSQASKQLATEKESAKNAIEKAAKDKQDEIKGAPLSDKEKAELIJUIVEAEKQAALKEIENAK 
TMEDVKEAET I GVQAI AMVTVPKKPVAPN 

SP0 5 9 nucleotide (SEQ ID NO: 97) 

C AAAC AGTCAGC TTC AGGAACGATTGAGGTGATTTC ACGAGAAAATGGCTC TGGGAC ACGGGGTGC CTT 
C ACAGAAATC AC AGGGATTCTC AAAAAAGAC GGTGATAAAAAAATTGAC AAC ACTGCC AAAAC AGC TGT 
GATTC AAAATAGTACAGAAGGTGTTC TC TCAGC AGTTCAAGGGAATGCTAATGCTATCGGCT AC ATC TC 
CTTGGGATC TTTAAC GAAATC TGTC AAGGC TTTAGAGATTGATGGTGTC AAGGCTAGTC GAGACAC AGT 
TTTAGATGGTGAATACCCTCTTC AAC GTCCC TTC AACATTGTTTGGTCTTCT AATC TTTCC AAGC TAGG 
TCAAGATTTTATCAGCTTTATCCACTCCAAACAAGGTCAACAAGTGGTCACAGATAATAAATTTATTGA 
AGC TAAAAC CGAAAC C ACGGAATATAC AAGC CAAC AC TTATC AGGCAAGTTGTCTGTTGTAGGTTC CAC 
TTCAGTATCTTCTTTAATGGAAAAATTAGCAGAAGCTTATAAAAAAGAAAATCCAGAAGTTACGATTGA 
TATTACC TC TAATGGGTCTTCAGCAGGTATT AC CGCTGTTAAGGAGAAAACC GC TGATATTGGTATGGT 
TTCTAGGGAATTAACTC C TGAAGAAGGTAAGAGTC TC ACCCATGATGCTATTGC TTTAGAC GGTATTGC 

TGTTGTGGTCAATAATGACAATAAGGCAAGCCAAGTCAGTATGGCTGAACTTGCAGACGTTTTTAGTGG 
C AAATTAAC C ACC TGGGAC AAGATTAAA 
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SP059 amino acid (SEQ ID NO: 98) 

KQSASGTIEVISRENGSGTRGAFTEITGILKKDGDKKIDNTAKTAVIQMSTEGVLSAVQGNANAIGYIS 
LGSLTKSVKALEIDGVKASRDTVLDGEYP 

AKTETTEYTSQHLSGKLSWGSTSVSSLMEKLAEAYKKENPEVTIDITSNGSSAGITAVKEKTADIGMV 
SRELTPEEGKSLTHDAIALDGIAVVVNl^^ 

SP060 nucleotide (SEQ ID NO:99) 

ATTC GATGATGC GGATGAAAAGATGAC C CGTGATGAAATTGC CTATATGC TGAC AAAT AGTGAAGAAAC 

ATTGGATGCTGATGAGATTGAGATGCTACAAGGTGTCTTTTCGCTCGATGAACTGATGGCACGAGAGGT 

TATGGTTCCTCGAACGGATGCCTTTATGGTGGATATTCAGGATGATAGTCAAGCCATTATCCAAAGTAT 

TTTAAAACAAAATTATTCTCGTATCCCGGTTTATGATGGGGATAAGGACAATGTAATTGGAATCATTCA 

CACCAAGAGTCTCCTTAAGGCAGGCTTTGTGGACGGTTTTGACAATATTGTTTGGAAGAGAATTTTACA 

AGATCCACTTTTTGTACCTGAAACTATTTTTGTGGATGACTTGCTAAAAGAACTGCGAAATACCCAAAG 
ACAAATG 

SP060 amino acid (SEQ ID NO: 100) 

FDDADEKMTRDEIAYMLTNSEETLDADEIEML 

LKQNYSRIPVYDGDKDWIGIIHTKSLLKA^^ 

QM 

SP062 nucleotide (SEQ ID NO: 101) 

GGAGAGTCGATCAAAAGTAGATGAAGCTGTGTCTAAGTTTGAAAAGGACTCATCTTCTTCGTCAAGTTC 
AGAC TC TTCCACTAAAC CGGAAGCTTC AGATAC AGC GAAGC C AAAC AAGC C GAC AGAACCAGGAGAAAA 
GGTAGC AGAAGCTAAGAAGAAGGTTGAAGAAGC TGAGAAAAAAGC CAAGGATC AAAAAGAAGAAGATC G 
TC GTAACTAC C CAACCATTACTTACAAAACGCTTGAACTTGAAATTGCTGAGTCCGATGTGGAAGTTAA 
AAAAGC GGAGCTTGAACTAGTAAAAGTGAAAGC TAAC GAAC CTCGAGAC GAGC AA 

SP062 amino acid (SEQ ID NO:102) 

ESRSKVDEAVSKFEKDSSSSSSSDSSTKPEASDTAKPNKPTEPGEKVAEAKKKVEEAEKKAKDQKEEDR 
RNYPTITYKTLELEIAESDVEVKKAELELVKVKANEPRDEQ 

SP063 nucleotide (SEQ ID NO: 103) 

ATGGAC AAC AGGAAACTGGGAC GAGGTTATATC TGGTAAGATTGACAAGTAC AAAGATCCAGATATTC C 
AACAGTTGAATCACAAGAAGTTACGTCAGACTCTAGTGATAAAGAAATAACGGTAAGGTATGACCGTTT 
ATCAACACCAGAAAAACCAATCCCACAACCAAATCCAGAGCATCCAAGTGTTCCGACACCAAACCCAGA 
ACTACCAAATCAAGAGACTCCAACACCAGATAAACCAACTCCAGAACCAGGTACTCCAAAAACTGAAAC 
TCCAGTGAATCCAGACCCAGAAGTTCCGACTTATGAGACAGGTAAGAGAGAGGAATTGCCAAACACAGG 
TACAGAAGCTAAT 

SP063 amino acid ( SEQ ID NO: 104) 

WTTGNWDEVISGKIDKYKDPDIPTVESQEVTSDSSDKEITVRYDRLSTPEKPIPQPNPEHPSVPTPNPE 
LPNQETPTPDKPTPEPGTPKTETPVNPDPEVPTYETGKREELPNTGTEAN 

SP064 nucleotide (SEQ ID NO: 105) 

CGATGGGCTCAATCCAACCCCAGGTCAAGTCTTACCTGAAGAGACATCGGGAACGAAAGAGGGTGACTT 

ATC AGAAAAACC AGGAGAC ACC GTTC TCACTCAAGCGAAAC CTGAGGGC GTTAC TGGAAATAC GAATTC 

ACTTCCGAC ACCTACAGAAAGAACTGAAGTGAGC GAGGAAACAAGC C CTTC TAGTCTGGATACACTTTT 

TGAAAAAGATGAAGAAGCTCAAAAAAATCCAGAGCTAACAGATGTCTTAAAAGAAACTGTAGATACAGC 

TGATGTGGATGGGACAC AAGC AAGTC C AGCAGAAACT ACTC C TGAAC AAGTAAAAGGTGGAGTGAAAGA 

AAATACAAAAGACAGCATCGATGTTCCTGCTGCTTATCTTGAAAAAGCTGAAGGGAAAGGTCCTTTCAC 

TGCCGGTGTAAACCAAGTAATTCCTTATGAACTATTCGCTGGTGATGGTATGTTAACTCGTCTATTACT 

AAAAGCTTCGGATAATGCTCCTTGGTCTGACAATGGTACTGCTAAAAATCCTGCTTTACCTCCTCTTGA 

AGGATTAACAAAAGGGAAATAC TTC TATGAAGTAGACTTAAATGGC AATACTGTTGGTAAAC AAGGTC A 

AGCTTTAATTGATCAACTTCGCGCTAATGGTACTCAAACTTATAAAGCTACTGTTAAAGTTTACGGAAA 

TAAAGACGGTAAAGCTGACTTGACTAATCTAGTTGCTACTAAAAATGTAGACATCAACATCAATGGATT 

AGTTGCTAAAGAAAC AGTTC AAAAAGC CGTTGCAGACAACGTTAAAGAC AGTATC GATGTTC CAGCAGC ~ 

CTACCTAGAAAAAGCCAAGGGTGAAGGTCCATTCACAGCAGGTGTCAACCATGTGATTCCATACGAACT 

CTTCGCAGGTGATGGCATGTTGACTCGTCTCTTGCTCAAGGCATCTGACAAGGCACCATGGTCAGATAA 
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C GGC GAC GC TAAAAAC C C AGCC CT ATCTC C AC TAGGCGAAAACGTGAAGAC C AAAGGTC AATACTTC TA 
TCAANTAGCCTTGGACGGAAATGTAGCTGGCAAAGAAAAACAAGCGCTCATTGACCAGTTCCGAGCAAA 
NGGTACTCAAACTTACAGCGCTACAGTCAATGTCTATGGTAACAAAGACGGTAAACCAGACTTGGACAA 
CATCGTAGCAACTAAAAAAGTCACTATTAACATAAACGGTTTAATTTCTAAAGAAACAGTTCAAAAAGC 
C GTTGC AGAC AAC GTTAANGAC AGTATC GATGTTC C AGC AGCCTACC TAGAAAAAGC C AAGGGTGAA.GG 
TCCATTCACAGCAGGTGTCAACCATGTGATTCCATACGAACTCTTCGCAGGTGATGGTATGTTGACTCG 
TCTCTTGCTCAAGGCATCTGACAAGGCACCATGGTCAGATAACGGNGACGCTAAAAACCCAGCNCTATC 
TC C AC TAGGTGAAAAC GTGAAGAC C AAAGGT C AAT AC TT CT AT C AAMT AGC C TTGGAC G GAAATGT AG C 
TGGCAAAGAAAAACAAGCGCTCATTGACCAGTTCCGAGCAAACGGTACTCAAACTTACAGCGCTACAGT 
CAATGTCTATGGTAACAAAGACGGTAAACCAGACTTGGACAACATCGTAGCAACTAAAAAAGTCACTAT 
TAAGATAAATGTTAAAGAAACATCAGACACAGCAAATGGTTCATTATCACCTTCTAACTCTGGTTCTGG 
CGTGAC TC C GATGAATC AC AATC ATGCTAC AGGTACTAC AGATAGC ATGCC TGCTGAC AC CAT GAC AAG 
TTCTACCAACACGATGGCAGGTGAAAACATGGCTGCTTCTGCTAACAAGATGTCTGATACGATGATGTC 
AGAGGATAAAGCTATG 

SP0 64 amino acid (SEQ ID NO: 10 6) 

DGLNPTPGQVLPEETSGTKEGDLSEKPGDTVLTQAKPEGVTGNTNSLPTPTERTEVSEETSPSSLDTLF 
EKDEEAQPO^PELTDVLKETVDTADVDGTQASPAETTPEQVKGGVKENTKDSIDVPAAYLEKAEGKGPFT 
AGVNQVI PYELFAGDGMLTRLLLKASDNAPWSDNGTAKNPAL PPLEGLTKGKYFYEVDLNGNTVGKQGQ 
ALIDQLRANGTQTYKATVKVYGHKDGKM5LTNLVATKNVDININGLVAK^ 

YLEKAKGEGPFTAGVNHVI PYELFAGDGMLTRLLLKASDKAPWSDNGDAKNPALSPLGENV7CTKGQYFY 
QXALDGNVAGKEKQALIDQFRAXGTQTYSATVIW^ 

VADNVXD S IDVP AAYLEKAKGEGPFT AGWHVI P YELF AGDGMLTRLLLKASDKAPWSDNGDAKNPALS 
PLGE WKTKGQ YF YQXALDG NVAGKEKQ AL IDQFRANGTQT YS ATVNVYGNPCDGKPDLDNIVATKKVT I 
KIWKETSDTANGSLSPSNSGSGVTPiyn^HNHATGTTDSMPADTMTS^ 
EDKAM 

SP065 nucleotide ( SEQ ID NO: 107) 

TTCCAATC AAAAACAGGCAGATGGTAAAC TC AATATCGTGAC AACC TTTTAC CCTGTC TATGAr TTTAC 
CAAGCAAGTCGCAGGAGATACGGCTAATGTAGAACTCCTAATCGGTGCTGGGACAGAACCTCATGAATA 
CGAACCATCTGCCAAGGCAGTTGCCAAAATCCAAGATGCAGATACCTTCGTTTATGAAAATGAAAACAT 
GGAAACATGGGTACCTAAATTGCTAGATACCTTGGATAAGAAAAAAGTGAAAACCATCAAGGCGACAGG 
CGATATGTTGCTCTTGCCAGGTGGCGAGGAAGAAGAGGGAGACCATGACCATGGAGAAGAAGGTCATCA 
CCATGAGTTTGACCCCCATGTTTGGTTATCACCAGTTCGTGCCATtAAACTAGTAGAGCACCATCCGCG 
ACACTTGTCAGCAGATTATCCTGATAAAAA^GAGACCTTTGAGAAGAATGCAGCTGCCTATATCGAAAA 
ATTGCAAGCCTTGGATAAGGCTTACGCAGAAGGTTTGTCTCAAGCAAAACAAAAGAGCTTTGTGACTCA 
ACACGCAgCCTTTAACTaTCTTGCCTTGGACTATGGGACTC 

SP065 amino acid (SEQ ID NO:108) 

SNQKQADGKLNIVTTFYPVYEFTKQVAGDTAlsFVELL IGAGTEPHEYEP SAKAVAKIQDADTFVYENENM 
ETWVPKLLDTLDKKKVKTIKATGD^ 

HLSADYPDKKETFEJCNAAAYIEKLQALDKAYAEGLSQAKQKSFVTQHAAFNYLALDYGT 
SP067 nucleotide (SEQ ID NO:109) 

TATCACAGGATCGAACGGTAAGACAACCACAACGACTATGATTGGGGAAGTTTTGACTGCTGCTGGCCA 
ACATGGTCTTTTATCAGGGAATATCGGCTATCCAGCTAGTCAGGTTGCTCAAATAGCATCAGATAAGGA 
CACGCTTGTTATGGAACTTTCTTCTTTCCAACTCATGGGTGTTCAAGAATTCCATCCAGAGATTGCGGT 
TATTAC CAACC TC ATGC C AACTCATATC GACTACC ATGGGTCATTTTCGGAATATGTAGC AGCC AAGTG 
GAATATCCAGAACAAGATGACAGCAGCTGATTTCCTTGTCTTGAACTTTAATCAAGACTTGGCAAAAGA 
CTTGACTTCCAAGACAGAAGCCACTGTTGTACCATTTTCAACACTTGAAAAGGTTGATGGAGCTTATCT 
GGAAGATGGTCAACTCTACTTCCGTGGTGAAGTAGTCATGGCAGCGAATGAAATCGGTGTTCCAGGTAG 
CCACAATGTGGAAAATGCCCTTGCGACTATTGCTGTAGCCAAGCTTCGTGATGTGGACAATCAAACCAT 
CAAGGAAACTCTTTCAGCCTTCGGTGGTGTCAAACACCGTCTCCAGTTTGTGGATGACATCAAGGGTGT 
TAAATTCTATAACGACAGTAAATCAACTAATATCTTGGCTACTCAAAAAGCCTTGTCAGGATTTGACAA 
CAGCAAGGTCGTCTTGATTGCAGGTGGTTTGGACCGTGGCAATGAGTTTGACGAATTGGTGCCAGACAT 
TACTGGACTCAAGAAGATGGTCATCCTGGGTCAATCTGCAGAACGTGTCAAACGGGCAGCAGACAAGGC 
TGGTGTCGCTTATGTGGAGGCGACAGATATTGCAGATGCGACCCGCAAGGCCTATGAGCTTGCGACTCA 
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AGGAGATGTGGTTCTTCTTAGTCCTGCCAATGCTAGCTGGGATATGTATGCTAACTTTGAAGTACGTGG 
CGACCTCTTTATCGACACAGTAGCGGAGTTAAAAGAA 

SP067 amino acid (SEQ ID NO:110) 

GITGSNGKTTTTTMIGEVLTAAGQHGLLSGNIGYPASQVAQIASDKDTLVMELSSFQLMGVQEFHPEIA 
VITNLMPTHIDYHGSFSEWAAKWNIQNKMTAADFLVLNFNQDLAKDLTSKTEATWPFSTLE 
LEDGQLYFRGEVVMAANEIGVPGSHWENALATIAVAKLRDVDNQTIKETLSAFGGVKHRLQFVDDIKG 
VKFYNDSKSTNILATQKALSGFDNSKVVLIAGGLDRGNEFDELVPDITGLKKWILGQSAERVKRAADK 
AGVAYVEATD I ADATRKAYELATQGDWLL S PANASWDMYANFEVRGDLF IDTVAELKE 

SP068 nucleotide (SEQ ID NO:lll) 

AAGTTCATCGAAGATGGTTGGGAAGTCCACTATATCGGGGACAAGTGTGGTATCGAACACCAAGAAATC 
CTTAAGTCAGGTTTGGATGTCACCTTCCATTCTATTGCGACTGGAAAATTGCGTCGCTATTTCTCTTGG 
CAAAATATGCTGGACGTCTTCAAAGTTGGTTGGGGAATTGTCCAATCGCTCTTTATCATGTTGCGACTG 
CGTCCACAGACCCTTTTTTCAAAGGGGGGCTTTGTCTCAGTACCGCCTGTTATCGCTGCGCGTGTGTCA 
GGAGTGCCTGTCTTTATTCACGAATCTGACCTGTCTATGGGCTTGGCCAATAAAATCGCCTATAAATTT 
GC GAC TAAGATGTATTCAAC C TTTGAAC AAGC TTC GAGTTTGGCTAAGGTTGAGC ATGTGGGAGC GG 

SP068 amino acid (SEQ ID NO:112) 

SSSKWGKSTISGTSWSNTKKSLSQVWMSPSILLRLENCVAISLGKICWTSSKLVGELSNRSLSCCDC 
VHRPFFQRGALSQYRLLSLRVCQECLSLFTNLTCLWAWPIKSPINLRLRCIQPLNKLRVWLRLSMWER 

SP069 nucleotide ( SEQ ID NO:113) 

ATCGCTAGCTAGTGAAATGCAAGAAAGTACACGTAAATTCAAGGTTACTGCTGACCTAACAGATGCCGG 
TGTTGGAAC GATTGAAGTTCCTTTGAGCATTGAAGATTTACCCAATGGGC TGACCGCTGTGGC GACTCC 
GCAAAAAATTACAGTCAAGATTGGTAAGAAGGCTCAGAAGGATAAGGTAAAGATTGTACCAGAGATTGA 
CCCTAGTCAAATTGATAGTCGGGTACAAATTGAAAATGTCATGGTGTCAGATAAAGAAGTGTCTATTAC 
GAGTGACCAAGAGACATTGGATAGAATTGATAAGATTATCGCTGTTTTGCCAACTAGCGAACGTATAAC 
AGGTAATTACAGTGGTTCAGTACCTTTGCAGGCAATCGACCGCAATGGTGTTGTCTTACCGGCAGTTAT 
C AC TCCGTTTGATAC AATAATGAAGGTGACTAC AAAAC C AGTAGC AC C AAGTTCAAGC ACATC AAATTC 
AAGTACAAGC AGTTC ATC GGAGAC ATC TTC GTCAACGAAAGCAACTAGTTC AAAAAC GAAT 

SP069 amino acid (SEQ ID NO: 114) 

SLASEMQESTRKFKVTADLTDAGVGTIEVPLSIEDLPNGLTAVATPQKIWKIGKKAQKDKVKIVPEID 
PSQIDSRVQIE3WWSDKEVSITSDQETLDRI 

TPFDTIMKVTTKPVAPSSSTSNSSTSSSSETSSSTKATSSKTN 
SP070 nucleotide (SEQ ID NO: 115) 

GCACCAGATGGGGC AC AAGGTTCAGGGATCAGATGTTGAAAAGTACTACTTTAC CC AAC GC GGTC TTGA 
GCAGGC AGGAATTAC C ATTC TTC CTTTTGATGAAAAAAATCTAGACGGTGATATGGAAATTATCGC TGG 
AAATGCCTTTCGTCCAGATAACAACGTCGAAATTGCCTATGCGGACCAAAATGGTATCAGCTACAAACG 
TTACCATGAGTTTCTAGGTAGCTTTATGCGTGACTTTGTTAGCATGGGAGTAGCAGGAGCACATGGAAA 
AACTTCAACGACAGGTATGTTGTCTCATGTCTTGTCTCACATTACAGATACCAGCTTCTTGATTGGAGA 
TGGGACAGGTCGTGGTTCGGCCAATGCCAAATATTTTGTCTTTGAATCTGACGAATATGAGCGTCACTT 
CATGC CTTAC C ACCCAGAATACTCTATTATC AC C AACATTGACTTTGACC ATC C AGATTATTTC AC AAG 
TCTCGAGGATGTTTTTAATGCCTTTAACGACTATGCCAAACAAATCACCAAGGGTCTTTTTGTCTATGG 
TGAAGATGCTGAATTGCGTAAGATTACGTCTGATGCACCAATTTATTATTATGGTTTTGAAGCTGAAGG 
CAATGACTTTGTAGCTAGTGATCTTCTTCGTTCAATAACTGGTTCAACCTTCACCGTTCATTTCCGTGG 
AC AAAAC TTGGGGCAATTC C ACATTCC AACC TTTGGTC GTC AC AATATC ATGAATGC GACAGC CGTTAT 
TGGTCTTCTTTACACAGCAGGATTTGATTTGAACTTGGTGCGTGAGCACTTGAAAACATTTGCCGGTGT 
TAAAC GTCGTTTC ACTGAGAAAATTGTC AATGATAC AGTGATTATC GATGACTTTGCCC AC CATC CAAC 
AGAAATTATTGCGACCTTGGATGCGGC TCGTC AGAAATAC C CAAGCAAGGAAATTGTAGC AGTCTTTC A 
AC C GC ATACCTTTAC AAGAACC ATTGC CTTGTTGGACGAC TTTGC CC ATGCTTTAAACCAAGCAGATGC 
TGTTTATCTAGCGCAAATTTATGGCTC GGCTCGTGAAGTAGATC ATGGTGAC GTTAAGGTAGAAGAC CT 
AGCCAACAAAATC AAC AAAAAAC AC C AAGTGATTAC TGTTGAAAATGTTTC TC CACTC C TAGACCATGA 

CAATGCTGTTTACGTCTTTATGGGAGCAGGAGACATCCAAACCTATGAATACTCATTTGAGCGTCTCTT 
GTCTAACTTGACAAGCAATGTTCAA 
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SP070 amino acid (SEQ ID NO: 116) 

HQMGHKVQGSDVEKYYFTQRGLEQAGIT^ 

YHEFLGSFMRDFVSMGVAGAHGKTSTTGMLSHVLSHITDTSFLIGDGTGRGSANAKYFVFESDEYERHF 

MPYHPEYSIITNIDFDHPDYFTSLEDVFNAFNDYAKQITKGLFVYGEDAELRKITSDAPIYYYGFEAEG 

NDFVASDLLRSITGSTFTVHFRGQNLGQFHIPTFGRHNIMNATAVIGLLYTAGFDL^VREHLKTFAGV 

KRRFTEKIVNDTVIIDDFAHHPTEIIATLDAARQKYPSKEIVAVFQPHTFTRTIALLDDFAHALNQADA 

VYLAQIYGSAREVDHGDVKVEDLANKINKKHQVITVENVSPLLDHDNAVYVFMGAGDIQTYEYSFERLL 
SNLTSNVQ 

SP071 nucleotide (SEQ ID NO: 117) 

TTTTAACCCAACTGTTGGTACTTTCCTTTTTACTGCAGGATTGAGCTTGTTAGTTTTATTGGTTTCTAA 
AAGGGAAAATGGAAAGAAACGACTTGTTCATTTTCTGCTGTTGACTAGCATGGGAGTTCAATTGTTGCC 
GGCCAGTGCTTTTGGGTTGACCAGCCAGATTTTATCTGCCTATAATAGTCAGCTTTCTATCGGAGTCGG 
GGAACATTTACCAGAGCCTCTGAAAATCGAAGGTTATCAATATATTGGTTATATCAAAACTAAGAAACA 
GGATAATACAGAGC TTTC AAGGAC AGTTGATGGGAAATAC TC TGC TC AAAGAGATAGTCAAC CAAACTC 

TACAAAAACATCAGATGTAGTTCATTCAGCTGATTTAGAATGGAACCAAGGACAGGGGAAGGTTAGTTT 
ACAAGGTGAAGCATCAGGGGATGATGGACTTTCAGAAAAATCTTCTATAGCAGCAGACAATCTATCTTC 
TAATGATTCATTCGCAAGTCAAGTTGAGCAGAATCCGGATCACAAAGGAGAATCTGTAGTTCGACCAAC 
AGTGCCAGAACAAGGAAATCCTGTGTCTGCTACAACGGTGCAGAGTGCGGAAGAGGAAGTATTGGCGAC 
GAC AAATGATC GAC C AGAGTATAAACTTC CATTGGAAAC C AAAGGC AC GCAAGAACCCGGTC ATGAGGG 
TGAAGCC GCAGTCCGTGAAGACTTACCAGTC TACACTAAGCCACTAGAAACCAAAGGTACACAAGGACC 
C GGACATGAAGGTGAAGCTGC AGTTC GC GAGGAAGAAC CAGCTTAC AC AGAAC C GTTAGC AACGAAAGG 
CACGCAAGAGCCAGGTCATGAGGGCAAAGCTACAGTCCGCGAAGAGACTCTAGAGTACACGGAACCGGT 
AGCGAC AAAAGGC ACAC AAGAAC C CGAACATGAGGGCGAaC GGsC AGTAGAAGAAGAAC TTC C GGCTTT 
AGAGGTCAC TAC AC GAAATAGAAC GGAAATC C AGAATATTCCTTATAC AAC AGAAGAAATTC AGGATC C 
AACACTTCTGAAAAATCGTCGTAAGATTGAACGACAAGGGCAAGCAGGGACACGTACAATTCAATATGA 
AGAC TAC ATC GTAAATGGTAATGTC GTAGAAAC TAAAGAAGTGTCACGAACTGAAGTAGC TC C GGTC AA 
C GAAGTCGTTAAAGTAGGAAC ACTTGTGAAAGTTAAAC CTACAGTAGAAATTAC AAACTTAAC AAAAGT 
TGAGAACAAAAAATCTAT AAC TGTAAGTTATAACTTAATAGACACTAC CTC AGC ATATGTTTC TGC AAA 
AAC GC AAGTTTTC CATGGAGAC AAGCTAGTT AAAGAGGTGGATATAGAAAATCCTGC CAAAGAGC AAGT 
AATATC AGGTTTAGATTAC TAC AC ACCGTATAC AGTTAAAAC AC AC CTAACTTATAATTTGGGTGAAAA 
TAATGAGGAAAATACTGAAACATCAACTCAAGATTTCCAATTAGAGTATAAGAAAATAGAGATTAAAGA 
TATTGATTCAGTAGAATTATACGGTAAAGAAAATGATCGTTATCGTAGATATTTAAGTCTAAGTGAAGC 
GCC GAC TGATACGGCTAAATAC TTTGTAAAAGTGAAATCAGATC GCTTC AAAGAAATGTAC CTACCTGT 
AAAATCTATTACAGAAAATACGGATGGAACGTATAAAGTGACGGTAGCCGTTGATCAACTTGTCGAAGA 
AGGTACAGACGGTTACAAAGATGATTACACATTTACTGTAGCTAAATCTAAAGCAGAGCAACCAGGAGT 
TTACACATCCTTTAAACAGCTGGTAACAGCCATGCAAAGCAATCTGTCTGGTGTCTATACATTGGCTTC 
AGATATGACCGCAGATGAGGTGAGCTTAGGCGATAAGCAGACAAGTTATCTCACAGGTGCATTTACAGG 
GAGCTTGATCGGTTCTGATGGAACAAAATCGTATGCCATTTATGATTTGAAGAAACCATTATTTGATAC 
ATTAAATGGTGC TAC AGTTAGAGATTTGGATATTAAAACTGTTTC TGC TGAT AGTAAAGAAAATGTCGC 
AGCGC TGGC GAAGGCAGC GAATAGCGC GAAT ATTAATAATGTTGCAGTAGAAGGAAAAATC TCAGGTGC 
GAAATCTGTTGC GGGATTAGTAGC GAGCGC AACAAATAC AGTGATAGAAAAC AGCTC GTTTACAGGGAA 
AC TTATC GC AAATC ACC AGGACAGTAATAAAAATGATACTGGAGGAATAGTAGGTAATATAAC AGGAAA 
T AGTTCGAGAGTTAATAAAGTTAGGGTAGATGC C TTAATCTCTACTAATGC AC GC AATAATAAC CAAAC 
AGCTGGAGGGATAGTAGGTAGATTAGAAAATGGTGCATTGATATCTAATTCGGTTGCTACTGGAGAAAT 
AC GAAATGGTC AAGGATATTCTAGAGTCGGAGGAATAGTAGGATCTAC GTGGC AAAACGGTC GAGTAAA 
TAATGTTGTGAGTAACGTAGATGTTGGAGATGGTTATGTTATCACCGGTGATCAATACGCAGCAGCAGA 
TGTGAAAAATGC AAGTAC ATC AGTTGATAATAGAAAAGC AGACAGATTC GC TAC AAAATTATCAAAAGA 
CC AAATAGAC GC GAAAGTTGCTGATTATGGAATCACAGTAACTC TTGATGATAC TGGGCAAGATTTAAA 
ACGTAATCTAAGAGAAGTTGATTATACAAGACTAAATAAAGCAGAAGCTGAAAGAAAAGTAGCTTATAG 
CAACATAGAAAAACTGATGCCATTCTACAATAAAGACCTAGTAGTTCACTATGGTAACAAAGT AGCGAC 
AACAGATAAACTTTACACTACAGAATTGTTAGATGTTGTGCCGATGAAAGATGATGAAGTAGTAACGGA" 
TATTAATAATAAGAAAAATTCAATAAATAAAGTTATGTTAC ATTTCAAAGATAATACAGTAGAATAC C T 
AGATGTAACATTCAAAGAAAACTTCATAAACAGTCAAGTAATCGAATACAATGTTACAGGAAAAGAATA 
TATATTC AC ACCAGAAGC ATTTGTTTCAGACTATAC AGCGATAAC GAATAAC GTAC TAAGCGACTTGC A 
AAATGTAACACTTAAC 



SP071 amino acid (SEQ ID NO: 118) 
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FNPTVGTFLFTAGLSLLVLLVSKRENGKKRLVHFLLLTSMGVQLLPASAFGLTSQILSAYNSQLSIGVG 
EHLPEPLKIEGYQYIGYIKTKKQDNTELSRTVDGKYSAQRDSQPNSTKTSDWHSADLEWNQGQGKVSL 
QGEASGDDGLSEKSSIAADNLSSNDSFASQVEQWPDHKGESWRPTVPEQGNPVSATTVQSAEEEVLAT 
TNDRPEYKLPLETKGTQEPGHEGEAAVREDLPVYTKPLETKGTQGPGHEGEAAVREEEPAYTEPLATKG 
TQEPGHEGKATVREETLEYTEPVATKGTQEPEHEGERXVEEELPALEVTTRNRTEIQNIPYTTEEIQDP 
TLLKNRRKIERQGQAGTRTIQYEDYIWG1WVETKEVSRTEVAPVNEVVKVGTLVKVKPTVEITNLTKV 
ENKKSITVSYNLIDTTSAYVSAKTQVFHGDKLVKEVDIENPAKEQVISGLDYYTPYTVKTHLTYNLGEN 
NEENTETSTQDFQLEYKKIEIKDIDSVELYGKENDRYRRYLSLSEAPTDTAKYFVKVKSDRFKEMYLPV 
KSITENTDGTYKVWAVDQLVEEGTDGYKDDYTFTVAKSKAEQPGVYTSFKQLVTAMQSNLSGVYTLAS 
DMTADEVSLGDKQTSYLTGAFTGSLIGSDGTKSYAIYDLKKPLFDTLNGATVRDLDIKTVSADSKENVA 
ALAKAAMS AJSTIISnSIVAVEGK I SGAKSVAGLVASATNTVI ENS S FTGKL IANHQDSNKNDTGGI VGNITGN 

SSRWKVRVDALISTNARI^QTAGGIVGRLENGALISNSVATGEIRNGQGYSRVGGIVGSTWQNGRVN 
NWSWDVGDGWITGDQYAAADVKNAS 

RNLREVDYTRLNKAEAERKVAYSNIEKLMPFYNKDLVVHYGNKVATTDKLYTTELLDW 

INNKKNSINKVMLHFKDOT^ 

NVTLN 

SP072 nucleotide (SEQ ID NO:119) 

TTTTAACCCAACTGTTGGTACTTTCCTTTTTACTGCAGGATTGAGCTTGTTAGTTTTATTGGTTTCTAA 
AAGGGAAAATGGAAAGAAAC GACTTGTTCATTTTCTGCTGTTGACTAGCATGGGAGTTCAATTGTTGC C 
GGCCAGTGCTTTTGGGTTGACCAGCCAGATTTTATCTGCCTATAATAGTCAGCTTTGTATCGGAGTCGG 
GGAACATTTACCAGAGCCTCTGAAAATCGAAGGTTATCAATATATTGGTTATATCAAAACTAAGAAACA 
GGATAATACAGAGCTTTCAAGGACAGTTGATGGGAAATACTCTGCTCAAAGAGATAGTCAACCAAACTC 
TACAAAAACATCAGATGTAGTTCATTCAGCTGATTTAGAATGGAACCAAGGACAGGGGAAGGTTAGTTT 
ACAAGGTGAAGCATCAGGGGATGATGGACTTTCAGAAAAATCTTCTATAGCAGCAGACAATCTATCTTC 
TAATGATTCATTC GCAAGTCAAGTTGAGCAGAATC CGGATC ACAAAGGAGAATC TGTAGTTC GAC CAAC 
AGTGC CAGAAC AAGGAAATC CTGTGTCTGCTACAACGGTGC AGAGTGCGGAAGAGGAAGTATTGGC GAC 
GAC AAATGATC GAC C AGAGTATAAACTTC C ATTGGAAAC CAAAGGC AC GC AAGAAC CC GGTC ATGAGGG 
TGAAGC CGC AGTC CGTGAAGAC TTACC AGTCTAC ACTAAGCC AC TAGAAAC CAAAGGTAC AC AAGGAC C 
C GGAC ATGAAGGTGAAGCTGC AGTTC GCGAGGAAGAAC C AGC TTACAC AGAAC C GTTAGC AAC GAAAGG 
C ACGC AAGAGC C AGGTC ATGAGGGC AAAGC TAG AGTC C GC GAAGAGACTCTAGAGT AC ACGGAACC GGT 
AGC GAC AAAAGGC ACAC AAGAACC CGAAC ATGAGGGCGAaC GG s C AGTAGAAGAAGAACTTC C GGCTTT 
AGAGGTCACTACACGAAATAGAACGGAAATCCAGAATATTCCTTATACAACAGAAGAAATTCAGGATCC 
AAC AC TTC TGAAAAATCGTCGTAAGATTGAAC GAC AAGGGCAAGC AGGGAC AC GTAC AATTC AATATGA 
AGACTACATC GTAAATGGTAATGTCGTAGAAAC TAAAGAAGTGTCAC GAACTGAAGTAGC TC C GGTCAA 
C GAAGTC GTTAAAGT AGGAACACTTGTGAAAGTTAAAC CTAC AGTAGAAATTACAAACTTAAC AAAAGT 
TGAGAAC AAAAAATCTATAAC TGTAAGTTATAACTTAATAGACACTAC CTCAGCATATGTTTC TGCAAA 
AAC GC AAGTTTTC CATGGAGAC AAGCTAGTTAAAGAGGTGGATATAGAAAATC CTGC CAAAGAGCAAGT 
AATATCAGGTTTAGATTACTACAC AC C GTATAC AGTTAAAAC ACAC CT AACTTAT AATTTGGGTGAAAA 
TAATGAGGAAAATAC TGAAAC ATCAACTCAAGATTTC CAATTAGAGTATAAGAAAAT AGAGATTAAAGA 
TATTGATTC AGTAGAATTATAC GGTAAAGAAAATGATCGTTATC GTAGA 

SP072 amino acid (SEQ ID NO: 12 0) 

FNPTVGTFLFTAGLSLLVLLVSKRENGKKRLVHFLLLTSMGVQLLPASAFGLTSQILSAYNSQLSIGVG 
EHLPEPLKIEGYQYIGYIKTKKQDNTSLSRTVDGKYSAQRDSQPNSTKTSDVVHSADLEWNQGQGKVSL 
QGEASGDDGLSEKSSIAADNLSSNDSFASQVEQNPDHKGESVVRPTVPEQGNPVSATTVQSAEEEVLAT 
TNDRPEYKLPLETKGTQEPGHEGEAAVREDLPVYTKPLETKGTQGPGHEGEAAVREEEPAYTEPLATKG 
TQEPGHEGKATVREETLEYTEPVATKGTQEPEHEGERXVEEELPALEVTTRNRTEIQNIPYTTEEIQDP 
TLLKNRRKIERQGQAGTRTIQYEDYIVNGNWETKEVSRTEVA 

ENKKSIWSYNLIDTTSAWSAKTQVFHGDKLVKEVDIENPAKEQVISGLDYYTPYTVKTHLT 
NEENTETSTQDFQLEYKKIEIKDIDSVELYGKENDRYRR 

SP073 nucleotide (SEQ ID NO:121) 

TCGTAGATATTTAAGTCTAAGTGAAGCGCCGACTGATACGGCTAAATACTTTGTAAAAGTGAAATCAGA 
TC GCTTC AAAGAAATGTACC TAC CTGTAAAATCTATTAC AGAAAATAC GGATGGAACGTATAAAGTGAC 
GGTAGCCGTTGATCAACTTGTCGAAGAAGGTACAGACGGTTACAAAGATGATTACACATTTACTGTAGC 
TAAATCTAAAGC AGAGC AAC C AGGAGTTTAC ACATC CTTTAAACAGC TGGTAAC AGC CATGC AAAGC AA 
TCTGTCTGGTGTCTATACATTGGCTTCAGATATGACCGCAGATGAGGTGAGCTTAGGCGATAAGCAGAC ~ 
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AAGTTATCTCACAGGTGCATTTACAGGGAGCTTGATCGGTTCTGATGGAACAAAATCGTATGCCATTTA 
TGATTTGAAGAAACCATTATTTGATACATTAAATGGTGCTACAGTTAGAGATTTGGATATTAAAACTGT 
TTCTGCTGATAGTAAAGAAAATGTCGCAGCGCTGGCGAAGGCAGCGAATAGCGCGAATATTAATAATGT 
TGCAGTAGAAGGAAAAATCTCAGGTGCGAAATCTGTTGCGGGATTAGTAGCGAGCGCAACAAATACAGT 
GATAGAAAAC AGC TCGTTTACAGGGAAAC TTATCGC AAATC AC C AGGACAGTAATAAAAATGATACT GG 
AGGAAT AGT AGGT AAT ATAAC AGGAAATAGTTCGAGAGTTAATAAAGTTAGGGTAGATGC C TT AATC TC 
TACTAATGCACGCAATAATAACCAAACAGCTGGAGGGATAGTAGGTAGATTAGAAAATGGTGCATTGAT 
ATCTAATTCGGTTGCTACTGGAGAAATACGAAATGGTCAAGGATATTCTAGAGTCGGAGGAATAGTAGG 
ATCTACGTGGCAAAACGGTCGAGTAAATAATGTTGTGAGTAACGTAGATGTTGGAGATGGTTATGTTAT 
CACCGGTGATCAATACGCAGCAGCAGATGTGAAAAATGCAAGTACATCAGTTGA'TAATAGAAAAGCAGA 
CAGATTCGCTACAAAATTATCAAAAGACCAAATAGACGCGAAAGTTGCTGATTATGGAATCACAGTAAC 
TCTTGATGATACTGGGCAAGATTTAAAACGTAATCTAAGAGAAGTTGATTATACAAGACTAAATAAAGC 
AGAAGCTGAAAGAAAAGT AGCTTAT AGC AAC AT AGAAAAAC TGATGC C ATTCT AC AATAAAGAC CTAGT 
AGTTC AC TATGGTAACAAAGTAGC GAC AAC AGATAAAC TTTACACTAC AGAATTGTT AGATGTTGTGCC 
GATGAAAGATGATGAAGTAGTAACGGATATTAATAATAAGAAAAATTCAATAAATAAAGTTATGTTACA 
TTTC AAAGATAAT AC AGTAGAATAC C TAGATGTAAC ATTCAAAGAAAAC TTC ATAAAC AGTC AAGTAAT 
CGAATACAATGTTACAGGAAAAGAATATATATTCACACCAGAAGCATTTGTTTCAGACTATACAGCGAT 
AACGAATAACGTACTAAGCGACTTGCAAAATGTAACACTTAAC 

SP073 amino acid (SEQ ID NO:122) 

RRYLSLSEAPTDTAKYFVKVKSDRFKEl^LPVKSITENTDGTYKVTVAVDQLVEEGTDGYKDDYTFTVA 

KSKAEQPGVYTSFKQLVTAMQSNLSGVYTLASDMTADEVSLGDKQTSYLTGAFTGSLIGSDGTKSYAIY 

DLKKPLFDTLNGATVRDLDIKTVSADSKEIW^ 

IENSSFTGKLIANHQDSNKNBTGGIVGNITC^ 

SNSVATGEIRNGQGYSRVGGIVGSTWQNGRVlNnWVSI^^ 

RFATKLSKDQIDAKVADYGITVTLDDTGQDL^ 

VHYGNKVATTDKLYTTELLDVVPMKDDEV^ 

EYNVTGKE YI FTPE AFVSD YTAI TMWVLSDLQNVTLN 

SP074 nucleotide ( SEQ ID NO:123) 

CTTTGGTTTTGAAGGAAGTAAGCGTGGACAATTTGCTGTAGAAGGAATCAATCAACTTCGTGAGCATGT 
AGACACTCTATTGATTATCTCAAACAACAATTTGCTTGAAATTGTTGATAAGAAAACACCGCTTTTGGA 
GGCTCTTAGCGAAGCGGAT AACGTTCTTCGTC AAGGTGTTC AAGGGATTAC CGATTTGATTAC C AATC C 
AGGATTGATTAAC C TTGAC TTTGC CGATGTGAAAAC GGTAATGGC AAAC AAAGGGAATGCTCTTATGGG 
TATTGGTATCGGTAGTGGAGAAGAACGTGTGGTAGAAGCGGCACGTAAGGCAATCTATTCACCACTTCT 
TGAAACAACTATTGACGGTGCTGAGGATGTTATCGTCAACGTTACTGGTGGTCTTGACTTAACCTTGAT 
TGAGGCAGAAGAGGCTTCACAAATTGTGAACCAGGCAGCAGGTCAAGGAGTGAACATCTGGCTCGGTAC 
TTCAATTGATGAAAGTATGCGTGATGAAATTCGTGTAACAGTTGTTGCAACGGGTGTTCGTCAAGACCG 
CGTAGAAAAGGTTGTGGC TC C AC AAGC TAGATCTGCTACTAAC TAC CGTGAGAC AGTGAAAC C AGCTC A 
TTCACATGGCTTTGATCGTCATTTTGATATGGCAGAAACAGTTGAATTGCCAAAACAAAATCCACGTCG 
TTTGGAACCAACTCAGGCATCTGCTTTTGGTGATTGGGATCTTCGCCGTGAATCGATTGTTCGTACAAC 
AGATTC AGTCGTTTCTCC AGTCGAGC GCTTTGAAGCC CCAATTTCACAAGATGAAGATGAATTGGATAC 
ACCTCCATTTTTCAAAAATCGT 

SP074 amino acid (SEQ ID NO:124) 

FGFEGSKRGQFAVEGINQLREHVDTLLIXSNH^ 

GL INLDF ABVKTVMANKGNALMGIGI GSGEERWEAARKAI YS PLLETT IDGAEDVI WVTGGL0LTLI 
EAEEASQIWQAAGQGVNIWLGTSIDESMRDEIRVTVVATGVRQDRVEKVV 

SHGFDRHFDMAETVELPKQNPRRLEPTQASAFGDWDLRRESIVRTTDSWSPVERFEAPISQDEDELDT 
PPFFKNR 

SP07 5 nucleotide (SEQ ID NO: 125) 

CTACTACCTCTCGAGAGAAAGTGACCTAGAGGTGACCGTTTTTGACCATGAGCAAGGTCAAGCCACCAA 
GGCCGCAGCAGGAATTATCAGTCCTTGGTTTTCCAAACGCCGTAATAAAGCCTGGTACAAGATGGCGCG 
CTTGGGGGCTGATTTTTATGTGGATTTATTAGCTGATTTAGAGAAATCAGGACAAGAAATCGACTTTTA 
^CCAGCGTTCGGGAGTCTTTCTCTTGAAAAAGGATGAATCCAATTTGGAAGAACTTTATCAACTGGCCCT 
CCAGCGCAGAGAAGAATCTCCCTTGATAGGGCAATTAGCCATTCTGAACCAAGCCTCAGCTAATGAATT 
ATTCCCTGGTTTGCAGGGATTTGACCGCCTGCTCTATGCTTCTGGTGGAGCGAGAGTAGATGGCCAACT 
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TTTAGTGACTCGTTTGCTGGAAGTCAGTCATGTCAAGCTGGTCAAAGAAAAAGTGACTCTGACACCGTT 
AGCATCAGGCTACCAGATTGGTGAAGAGGAGTTTGAGCAGGTTATTTTGGCGACGGGAGCTTGGTTGGG 
GGACATGTTAGAGCCTTTAGGTTATGAAGTGGATGTCCGTCCTCAAAAAGGACAACTACGAGATTATCA 
GCTTGCCCAAGACATGGAAGATTACCCTGTTGTCATGCCAGAAGGGGAGTGGGATTTGATTCCCTTTGC 
AGGTGGGAAATTATCCTTAGGCGCTACCCACGAAAATGACATGGGATTTGATTTGACGGTAGATGAAAC 
CTTGCTCCAACAAATGGAGGAGGCCACCTTGACTCACTATCTGATTTTGGCTGAAGCTACTTCAAAATC 
TGAGCGTGTTGGAATCCGTGCCTACACCAGTGATTTCTCTCCTTTCTTTGGGCAGGTGCCTGACTTAAC 
TGGTGTCTATGCAGCCAGTGGACTAGGTTCATCAGGCCTCACAACTGGTCCTATCATTGGTTACCATCT 
AGCCCAACTGATCCAAGACAAGGAGTTGACCTTGGACCCTCTAAATTACCCAATTGAAAACTATGTCAA 
AC GAGT AAAAAGC GAA 

SP075 amino acid (SEQ ID NO: 126) 

YYLSRESDLEVTVFDHEQGQATKAAAGIISPWFSKRRN^ 

QRSGVFLLKKDESNLEELYQLALQRREESPLIGQLAILNQASANELFPGLQGFDRLLYASGGARVDGQL 
LVTRLLEVSHVKLVKEKVTLTPLASGYQIGEEEFEQVILATGAWLGDMLEPLGYEVDVRPQKGQLRDYQ 
LAQDMED YPVVMP EGEWDL I P F AGGKL SLGATHENDMGFDLTVDETLLQQMEE ATLTHYL ILAEAT S KS 
ERVGIRAYTSDFSPFFGQVPDLTGVYAASGLGSSGLTTGPIIGYHLAQLIQDKELTLDPLNYPIENYVK 
RVKSE 

SP076 nucleotide ( SEQ ID NO:127) 

TAAGGTC AAAAGTC AGAC C GCTAAGAAAGTGCT AGAAAAGATTGGAGCTGAC TC GGTTATCTC GCC AGA 
GTATGAAATGGGGCAGTCTCTAGCACAGACCATTCTTTTCCATAATAGTGTTGATGTCTTTCAGTTGGA 
TAAAAATGTGTCTATCGTGGAGATGAAAATTCCTCAGTCTTGGGCAGGTCAAAGTCTGAGTAAATTAGA 
CCTCCGTGGCAAATACAATCTGAATATTTTGGGTTTCCGAGAGCAGGAAAATTCCCCATTGGATGTTGA 
ATTTGGACCAGATGACCTCTTGAAAGCAGATACCTATATTTTGGCAGTCATCAACAACCAGTATTTGGA 
TACCCTA 

SP076 amino acid { SEQ ID NO: 128) 

KVKSQTAKKVTjEKIGADSVISPE 

LRGKYNLNILGFREQENSPLDVEFGPDDLLKADTYILAVINNQYLDTL 
SP077 nucleotide (SEQ ID NO: 129) 

TGACGGGTCTCAGGATCAGACTCAGGAAATCGCTGAGTGTTTAGCTAGCAAGTATCCTAATATCGTTAG 
AGCCATCTATCAGGAAAATAAATGCCATGGCGGTGCGGTCAATCGTGGCTTGGTAGAGGCTTCTGGGCG 
CTATTTTAAAGTAGTTGACAGTGATGACTGGGTGGATCCTCGTGCCTACTTGAAAATTCTTGAAACTTG 
CAGGAACTTGAGAGCAAAGGTCAAGAGGTGGATGTCTTTG 

SP077 amino acid (SEQ ID NO: 130) 

DGSQDQTQEIAECLASKYPNIVRAIYQENKCHGGAWRGLVEASGRYFKWDSDDWVDPRAYLKILETC 
RWLRAKVKRWMSL 

SPQ78 nucleotide (SEQ ID NO: 131) 

TAGAGGCTTTGCCAAATGGTGGGAAGGGCACGAGCGTCGAAAAGAGGAACGCTTTGTCAAACAAGAAGA 
AAAAGCTC GCC AAAAGGCTGAGAAAGAGGC TAGATTAGAACAAGAAGAGAC TGAAAAAGCC TTACTC GA 
TTTGCCTCCTGTTGATATGGAAACGGGTGAAATTCTGACAGAGGAAGCTGTTCAAAATCTTCCACCTAT 
TCCAGAAGAAAAGTGGGTGGAACCAGAAATCATCCTGCCTCAAGCTGAACTTAAATTCCCTGAACAGGA 
AGATGACTCAGATGACGAAGATGTTC AGGTC GATTTTTCAGCC AAAGAAGC C CTTGAATAC AAACTTC C 
AAGC TTACAAC TCTTTGCAC C AGATAAACC AAAAGATC AGTCTAAAGAGAAGAAAATTGTC AGAGAAAA 
TATC AAAATCTTAGAAGC AACCTTTGCT AGC TTTGGT ATTAAGGT AAC AGTTGAACGGGC CGAAATTGG 
GC CATC AGTGACCAAGTATGAAGTC AAGC CGGCTGTTGGTGTAAGGGTCAACCGCATTTCCAATCTATC 
AGATGACCTCGCTCTAGCCTTGGCTGCCAAAGATGTCCGGATTGAAGCACCAATCCCTGGGAAATCCCT 
AATC GGAATTGAAGTGCCC AACTC CGAT ATTGC C ACTGTATCTTTC CGAGAACTATGGGAAC AATCGC A 
AACGAAAGCAGAAAATTTCTTGGAAATTCCTTTAGGGAAGGCTGTTAATGGAACCGCAAGAGCTTTTGA 
CC TTTC T AAAATGC CC C ACTTGC T AGTTGC AGGTTC AAC GGGTTC AGGGAAGTC AGTAGC AGTTAAC GG 
C ATT ATTGC TAGCATTC TC ATGAAGGCGAGACC AGATCAAGTTAAATTTATGATGGTCGATC C C AAGAT 
GGTTGAGTTATCTGTTTACAATGATATTCCCCACCTCTTGATTCCAGTCGTGACCAATCCACGCAAAGC 
CAGCAAGGCTCTGCAAAAGGTTGTGGATGAAATGGAAAACCGTTATGAACTCTTTGCCAAGGTGGGAGT 
TC GGAAT ATTGC AGGTTTTAATGC C AAGGTAGAAGAGTTCAATTC C C AGTC TGAGTAC AAGC AAATTC C 
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GCTACCATTCATTGTCGTGATTGTGGATGAGTTGGCTGACCTCATGATGGTGGCCAGCAAGGAAGTGGA 
AGATGCTATCATCCGTCTTGGGCAGAAGGCGCGTGCTGCAGGTATCCACATGATTCTTGCAACTCAGCG 
TCCATCTGTTGATGTCATCTCTGGTTTGATTAAGGCCAATGTTCCATCTCGTGTAGCATTTGCGGTTTC 
ATC AGGAAC AGACTC C C GTAC GATTTTGGATGAAAATGGAGC AGAAAAACTTC TT GGTC GAGGAGAC AT 
GCTCTTTAAACCGATTGATGAAAATCATCCAGTTCGTCTCCAAGGCTCCTTTATCTCGGATGACGATGT 
TGAGCGCATTGTGAACTTCATCAAGACTCAGGCAGATGCAGACTACGATGAGAGTTTTGATCCAGGTGA 
GGTTTCTGAAAATGAAGGAGAATTTTCGGATGGAGATGCTGGTGGTGATCCGCTTTTTGAAGAAGCTAA 
GTCTTTGGTTATCGAAACACAGAAAGCCAGTGCGTCTATGATTCAGCGTCGTTTATCAGTTGGATTTAA 
CCGTGCGACCCGTCTCATGGAAGAACTGGAGATAGCAGGTGTCATCGGTCCAGCTGAAGGTACCAAACC 
TCGAAAAGTGTTACAACAA ^ 

SP078 amino acid (SEQ ID NO: 132) 

RGFAKWWEGHERRKEERFVKQEEKARQKAEKE^ 

PEEKWVEPEIILPQAELKFPEQEDDSDDEDVQVDFSAKEALEYKLPSLQLFAPDKPKDQSKEKKIVREN 
IKILEATF AS FG IKVTVERAE I GP S VTKYEVKP AVGVRVNRI SNL SDDLALALAAKDVRIEAP I PGKSL 
IGIEVPNSDIATVSFRELWEQSQTKAENFLEIPLGKAVNGTARAFDLSKMPHLLVAGSTGSGKSVAVNG 
1 1 AS I LMKARPDQVKFl^MVDPKMVELSVYND I PHLLI PWTNPRKASKALQKVVDEMENRYELFAKVGV 
RNIAGFNAKVEEFNSQSEYKQIPLPFIVVIVDEL^ 

PSVDVISGLIKANVPSRVAFAVSSGTBSRTILDENGAEKLLGRGDMLFKPrDENHPVRLQGSFISDDDV 
ERIVNFIKTQADADYDESFDPGEVSENEGEFSDGDAGGDPLFEEAKSLVIETQKASASMIQRRLSVGFlsr 
RATRLMEELEIAGVIGPAEGTKPRKVLQQ 

SP079 nucleotide (SEQ ID NO:133) 

TC AAAAAGAGAAGGAAAACTTGGTTATTGCTGGGAAAATAGGTCCAGAAC C AGAAATTTTGGC C AATAT 
GTATAAGTTGCTGATTGAAGAAAATACCAGCATGACTGCGAGTGTTAAACCGAATTTTGGGAAGACAAG 
CTTCCTTTATGAAGCTCTGAAAAAAGGCGATATTGACATCTATCCTGAATTTACTGGTACGGTGACTGA 
AAGTTTGCTTCAACCATCACCCAAGGTGAGTCATGAACCAGAACAGGTTTATCAGGTGGCGCGTGATGG 
CATTGCTAAGCAGGATCATCTAGCCTATCTCAAACCCATGTCTTATCAAAACACCTATGCTGTAGCTGT 
TCGGAAAAAGATTGCTCAAGAATATGGCTTGAAGACCATTTCAGACTTGAAAAAAGTGGAAGGGCAGTT 
GAAGGCAGGTTTTAC ACTC GAGTTTAAC GAC C GTGAAGATGGAAATAAGGGCTTGC AATC AATGT ATGG 
TCTCAATCTCAATGTAGCGACCATTGAGCCAGCCCTTCGCTATCAGGCTATTCAGTCAGGGGATATTCA 
AATC AC GGATGC CTATTCGACTGATGC GGAATTGGAGCGTTATGATTTAC AGGTC TTGGAAGATGACAA 
GC AACTC TTCC C ACC.TTATC AAGGGGCTCC ACTC ATGAAAGAAGCTCTTCTC AAGAAAC AC C C AGAGTT 
GGAAAGAGTTCTTAATACATTGGCTGGTAAGATTACAGAAAGCCAGATGAGCCAGCTCAACTACCAAGT 
CGGTGTTGAAGGCAAGTCAGCAAAGCAAGTAGCCAAGGAGTTTCTCCAAGAACAAGGTTTGTTGAAGAA 
A 



SP07 9 amino acid (SEQ ID NO: 134) 

QKEKENLVIAGKIGPEPEILANMYKLLIEE 

SLLQPSPKVSHEPEQVYQVARDGIAKQDHLAYLKPMSYQNTYAVAVPKKIAQEYGLKTISDLKKVEGQL 
KAGFTLEFNDREDGNKGLQSMYGLl^NVATIEPALRYQAIQSGDIQITDAYSTDAELERYDLQVLEDDK 
QLFPPYQGAPLMKEALLKKHPELERVLNTLAGKITESQMSQLMYQVGVEGKSAKQVAKEFLQEQGLLKK 

SP080 nucleotide (SEQ ID NO: 135) 

AC GTTCTATTGAGGACC ACTTTGATTC AAACTTC GAATTGGAATATAAC C TCAAAGAAAAAGGGAAAAC 
AGATCTTTTGAAGCTAGTTGATAAAAC AACTGAC ATGCGTCTGCATTTTATC CGC C AAAC TC ATC CACG 
CGGTCTCGGAGATGCTGTTTTGCAAGCCAAGGCTTTCGTCGGAAATGAACCTTTTGTCGTTATGCTTGG 
TGATGACTTGATGGATATCACAGACGAAAAGGCTGTTCCACTTACCAAACAACTCATGGATGACTACGA 
GCGTACCCACGCGTCTACTATCGCTGTCATGCCAGTCCCTCATGACGAAGTATCTGCTTACGGGGTTAT 
TGCTCCGCAAGGCGAAGGAAAAGATGGTCTTTACAGTGTTGAAACCTTTGTTGAAAAACCAGCTCCAGA 
GGACGCTCCTAGCGACCTTGCTATTATCGGACGCTACCTCCTCACGCCTGAAATTTTTGAGATTCTCGA 
AAAGCAAGCTCCAGGTGCAGGAAATGAAATTCAGCTGACAGATGCAATCGACACCCTCAATAAAACACA 
AC GTGTATTTGCTCGTGAGTTC AAAGGGGCTC GTTAC GATGTC GGAGAC AAGTTTGGCTTCATGAAAAC 
ATCC ATCGACTAC GCC CTCAAACACCCACAAGTCAAAGATGATTTGAAGAATTACCTCATCCAACTTGG 
AAAAGAATTGACTGAGAAGGAA — 
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SP080 amino acid (SEQ ID NO:136) 

RSIEDHFDSNFELEYNLKEKGKTDLLKLVDKTTDMRLHFIRQTHPRGLGDAVLQAKAFVGNEPFVVMLG 
DDLMDITDEKAVPLTKQLMDDYERTHASTIAVMPVPHDEVSAYGVIAPQGEGKDGLYSVETFVEKPAPE 
DAPSDLAIIGRYLLTPEIFEILEKQAPGAGNEIQLTDAIDTLNKTQRVFAREFKGARYDVGDKFGFMKT 
S ID YALKHPQVKDDLKNYL I QLGKELTEKE 

SP081 nucleotide { SEQ ID NO:137) 

CGCTCAAAATACCAGAGGTGTTCAGCTAATCGAGCACGTTTCTCCTCAAATGTTGAAAGCCCAATTGGA 
GAGTGTCTTTTCTGATATTCCACCTCAGGCTGTAAAAACTGGAATGTTGGCTACTAGTGAAATCATGGA 
AATCATCCAACCCTATCTTAAAAAACTGGATTGTCCCTATGTCCTTGATCCTGTTATGGTTGCTACAAG 
TGGAGATGC C TTGATTGAC TC AAATGG TAGAGAC TATC TC AAAAC AAAC TT ACTAC CTC TAGC AACTAT 
TATTACGCCAAATCTTCCTGAAGCAGAAGAGATTGTTGGTTTTTCAATCCATGACCCCGAAGACATGCA 
GCGTGCTGGTCGCCTGATTTTAAAAGAATTTGGTCCTCAGTCTGTGGTTATCAAAGGCGGACATCTCAA 

AGGTGGTGCTAAAGATTTC CTC TTTACCAAGAATGAACAATTTGTGTGGGAAAGCCCACGAATTC AAAC 
CTGTCACACCCATGGTACT 

SP081 amino acid ( SEQ ID NO: 138) 

AQNTRGVQLIEHVSPQMLKAQLESVFSDIPPQAVKTGMLATTEIMEIIQPYLKKLDCPYVLDPVWATS 
GDAL I DSNARD YLKTNLL PLAT IITPNLPEAEE I VGF S I HD PEDMQRAGRL ILKE FGPQSWI KGGHLK 
GGAKDFLFTKNEQFVWES PRI QTCHTHGT 

SP082 nucleotide (SEQ ID NO:139) 

AATTGTACAATTAGAAAAAGATAGCAAATCAGACAAAGAACAAGTTGATAAACTATTTGAATCATTTGA 
TGCATCTTCAGATGAATCTATTTCTAAATTAAAAGAACTATCTGAAACTTCACTTAAAACCGATGCAGG 
TAAAGACTATCTTAATAACAAAGTCAAAGAATCATCTAAAGCAATTGTAGATTTTCATTTGCAAAAAGG 
TTTGGCTTATGATGTTAAAGATTCAGATGACAAATTTAAAGATAAAGCAACTCTTGAAACAAATGTAAA 
AGAAATTACAAAACAAATTGATTTTATCAAAAAAGTTGATGAAACTTTTAAACAAGAGAATTTGGAAGA 
AACTCTTAAATCTCTAAATGATCTTGTTGATAAATATCAAAAACAAATCGAACTTTTGAAGAAAGAAGA 
AGAAAAAGCTGCTGAAAAAGCTGCTGAAAAAGCAAAGGAATCTTCTAGTCAAAGTAATTCTTCTGGTAG 
TGCTTCTAATGAGTCTTATAATGGATCTTCCAATTCAAATGTAGATTATAGTTCATCTGAACAAACTAA 
TGGATATTCAAATAATTATGGCGGTCAAGATTATTCTGGTTCAGGAGATAGTTCAACAAATGGTGGATC 
ATCAGAACAATATTCATCTAGCAATTCAAACAGCGGAGCAAATAATGTCTACAGATATAAAGGCACTGG 
TGCTGAC GGCTATCAAAGATAC TACTAC AAAGATCATAATAATGGAGATGTGTATGATGAC GATGGAAA 
TTAC CTTGGGAAC TTTGGTGGC GGC ATTGC AGAACC T AGTC AAC GC 

SP082 amino acid (SEQ ID NO:140) 

IVQLEKDSKSDKEQVDKXjFESFDASSDESISKLKE 

LAYDVKDSDDKFKDKATLET3WKE I TKQIDF I KKVDETFKQENLEETLKSLNDLVDKYQKQ I ELLKKEE 

EKAAEKAAEKAKESSSQSNSSGSASNESYNGSSNSNVDYSSSEQT^^ 

SEQYSSSNSNSGANNVYRYKGTGADGYQRYYYKDHNNGDW 

SP083 nucleotide (SEQ ID NO:141) 

TC TGAC C AAGC AAAAAGAAGC AGTCAATGAC AAAGGAAAAGC AGC TGTTGTTAAGGTGGTGGAAAGC CA 
GGC AGAACTTTATAGCTTAGAAAAGAATGAAGATGCTAGCC TAAGAAAGTTAC AAGC AGATGGAC GC AT 
CACGGAAGAACAGGCTAAAGCTTATAAAGAATACAATGATAAAAATGGAGGAGCAAATCGTAAAGTCAA 
TGAT 

SP083 amino acid (SEQ ID NO: 142) 

LTKQKEAVNDKGKAAVVKWESQAELYSL^ 
D 

SP084 nucleotide (SEQ ID NO: 143) 

GTCCGGCTCTGTCCAGTCCACTTTTTCAGCGGTAGAGGAACAGATTTTCTTTATGGAGTTTGAAGAACT 
CT ATC GGGAAAC C CAAAAAC GCAGTGTAGCC AGTC AGC AAAAGAC TAGTCTGAACTTAGATGGGCAGAC 
GCTTAGCAATGGCAGTCAAAAGTTGCCAGTCCCTAAAGGAATTCAGGCCCCATCAGGCCAAAGTATTAC 
ATTTGACCGAGCTGGGGGCAATTCGTCCCTGGCTAAGGTTGAATTTCAGACCAGTAAAGGAGCGATTCG 
CTATCAATTATATCTAGGAAATGGAAAAATTAAACGCATTAAGGAAACAAAAAAT 
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SP084 amino acid (SEQ ID NO: 144) 

SGSVQSTFSAVEEQIFFMEFEELYRETQKRSVASQQKTSLNLDGQTLSNGSQKLPVPKGIQAPSGQSIT 
FDRAGGNSSLAKVEFQTSKGAIRYQLYLGNGKIKRIKETKN 

SP085 nucleotide (SEQ ID NO:145) 

GGGACAAATTCAAAAAAATAGGCAAGAGGAAGCAAAAATGTTGCAAAAGGAAGAAGTCTTGAGGGTAGC 
TAAGATGGCCCTGCAGACGGGGCAAAATCAGGTAAGCATCAACGGAGTTGAGATTCAGGTATTTTCTAG 
TGAAAAAGGATTGGAGGTCTACCATGGTTCAGAACAGTTGTTGGCAATCAAAGAGCCA 

SP085 amino acid (SEQ ID NO: 146) 

GQIQKNRQEEAKILQKEEVLRVAKMALQTGQNQVSINGVEIQVFSSEKGLEVYHGSEQLLAIKEP 
SP086 nucleotide (SEQ ID NO: 147) 

TCGCTACCAGCAACAAAGCGAGCAAAAGGAGTGGCTCTTGTTTGTGGACCAACTTGAGGTAGAATTAGA 
CCGTTC GCAGTTC GAAAAAGTAGAAGGCAATCGCCTATACATGAAGCAAGATGGC AAGGACATCGC CAT 
CGGTAAGTCAAAGTCAGATGATTTCCGTAAAACGAATGCTCGTGGTCGAGGTTATCAGCCTATGGTTTA 
TGGACTCAAATCTGTACGGATTACAGAGGACAATCAACTGGTTCGCTTTCATTTCCAGTTCCAAAAAGG 
C TTAGAAAGGGAGTTC ATC TATC GTGTGGAAAAAGAAAAAAGT 

SP0 8 6 amino acid (SEQ ID NO: 14 8) 

RYQQQSEQKEWLLFVDQLEVELDRSQFEKVEGNRLYMKQDGKDIAIGKSKSDDFRKTNARGRGYQPMVY 
GLKSVRITEDNQLVRFHFQFQKGLEREFIYRVEKEKS 

SP087 nucleotide (SEQ ID NO:149) 

GAAC C GACAAGTC GC C CACTATC AAGAC TATGC TTTGAATAAAGAAAAATTGGTTGC TTTTGCTATGGC 
TAAACGAACCAAAGATAAGGTTGAGCAAGAAAGTGGGGAACAGTTTTTTAATCTAGGTCAGGTAAGCTA 
TCAAAACAAGAAAACTGGCTTAGTGACGAGGGTTCGTACGGATAAGAGCCAATATGAGTTTCTGTTTCC 
TTC AGTCAAAATC AAAGAAGAGAAAAGAGATAAAAAGGAAGAGGTAGCGAC C GATTC AAGCGAAAAAGT 
GGAGAAGAAAAAATCAGAAGAGAAGCCTGAAAAGAAAGAGAATTCA 

SP0 87 amino acid (SEQ ID NO: 150) 

NRQVAHYQDYALNKEKLVAFAMAKRTKDKVEQESGEQFFNLGQVSYQNKKTGLVTRVRTDKSQYEFLFP 
SVKIKEEKRDKKEEVATDSSEKVEKKKSEEKPEKKENS 

SP088 nucleotide (SEQ ID NO: 151) 

GGTTGTCGGCTGGCAATATATCCCGTTTCCATCTAAAGGTAGTACAATTGGTCCTTACCCAAATGGTAT 
CAGATTAGAAGGTTTTC CAAAGTC AGAGTGGTACTACTTC GATAAAAATGGAGTGCTAC AAGAGTTTGT 
TGGTTGGAAAACATTAGAGATTAAAACTAAAGACAGTGTTGGAAGAAAGTACGGGGAAAAACGTGAAGA 
TTCAGAAGATAAAGAAGAGAAGCGTTATTATACGAACTATTACTTTAATCAAAATCATTCTTTAGAGAC 
AGGTTGGCTTTATGATCAGTCTAACTGGTATTATC TAGC TAAGAC GGAAATTAATGGAGAAAACTAC C T 
TGGTGGTGAAAGACGTGCGGGGTGGATAAAC GATGATTC GACTTGGTAC TACCTAGATC CAAC AAC TGG 
TATTATGCAAACAGGTTGGCAATATCTAGGTAATAAGTGGTACTACCTCCGTTCCTCAGGAGCAATGGC 
C ACTGGCTGGTATCAGGAAGGTAC CACTTGGTATTATTTAGAC CAC CC AAATGGC GATATGAAAAC AGG 
TTGGCAAAACCTTGGGAACAAATGGTACTATCTCCGTTCATCAGGAGCTATGGCAACTGGTTGGTATCA 
AGATGGTTCAACTTGGTACTACCTAAATGCAGGTAATGGAGACATGAAGACAGGTTGGTTCCAGGTCAA 
TGGC AAC TGGTACTATGC TTATAGC T CAGGTGCTTTGGCAGTGAATAC GACCGTAGATGGCTATTCTGT 
CAACTATAATGGCGAATGGGTTCGG 

SP088 amino acid (SEQ ID NO: 152) 

WGWQYIPFPSKGSTIGPYPNGIRLEGFPKSEWYYFDKNGYLQEFVGWKTLEIKTKDSVGRKYGEKRED 
SEDKEEKRYYTNYYFNQNHSLETGWLYD^ 

IMQTGWQ YLGNKWY YLRS SGAMATGWYQEGTTWYYLDHPNGDMKTGWQNLGNKVmfLRS S GAMATGWYQ 
DGS TWYYLNAGNGDMKTGWF QVNGNWYYAYS S GALAVNTTVDGYSVNYNGEWVR 

SP089 nucleotide (SEQ ID NO: 153) 

GGC CAAATC AGAATGGGTAGAAGACAAGGGAGC C TTTTATTATCTTGAC CAAGATGGAAAGATGAAAAG - 

AAATGCTTGGGTAGGAACTTCCTATGTTGGTGCAACAGGTGCCAAAGTAATAGAAGACTGGGTCTATGA 

TTCTCAATACGATGCTTGGTTTTATATCAAAGCAGATGGACAGCACGCAGAGAAAGAATGGCTCCAAAT 
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TAAAGGGAAGGACTATTATTTCAAATCCGGTGGTTATCTACTGACAAGTCAGTGGATTAATCAAGCTTA 
TGTGAATGCTAGTGGTGCCAAAGTACAGCAAGGTTGGCTTTTTGACAAACAATACCAATCTTGGTTTTA 
CATC AAAGAAAATGGAAAC TATGC TGATAAAGAATGGATTTTCGAGAATGGTC AC TATTATT ATC TAAA 
ATCCGGTGGCTACATGGCAGCCAATGAATGGATTTGGGATAAGGAATCTTGGTTTTATCTCAAATTTGA 
TGGGAAAATGGCTGAAAAAGAATGGGTCTACGATTCTCATAGTCAAGCTTGGTACTACTTCAAATCCGG 
TGGTTACATGACAGCCAATGAATGGATTTGGGATAAGGAATCTTGGTTTTATCTCAAATCTGATGGGAA 
AATAGCTGAAAAAGAATGGGTCTACGATTCTCATAGTCAAGCTTGGTACTACTTCAAATCCGGTGGTTA 
CATGAC AGCCAATGAATGGATTTGGGATAAGGAATC TTGGTTTTAC C TC AAATC TGATGGGAAAATAGC 
TGAAAAAGAATGGGTCTACGATTCTCATAGTCAAGCTTGGTACTACTTCAAATCTGGTGGCTACATGGC 
GAAAAATGAGAC AGTAGATGGTTATC AGCTTGGAAGC GATGGTAAATGGC TTGGAGGAAAAAC TACAAA 
TGAAAATGCTGCTTACTATCAAGTAGTGCCTGTTACAGCCAATGTTTATGATTCAGATGGTGAAAAGCT 
TTC CTATATATCGCAAGGTAGTGTCGTATGGCTAGATAAGGATAGAAAAAGTGATGACAAGC GCTTGGC 
TATTAC TATTTC TGGTTTGTC AGGCTATATGAAAAC AGAAGATTTAC AAGC GCTAGATGCT AGT AAGGA 
CTTTATCCCTTATTATGAGAGTGATGGCCACCGTTTTTATCACTATGTGGCTCAGAATGCTAGTATCCC 
AGTAGCTTCTCATCTTTCTGATATGGAAGTAGGCAAGAAATATTATTCGGCAGATGGCCTGCATTTTGA 
TGGTTTTAAGCTTGAGAATCCCTTCCTTTTCAAAGATTTAACAGAGGCTACAAACTACAGTGCTGAAGA 
ATTGGATAAGGTATTTAGTTTGCTAAACATTAACAATAGCCTTTTGGAGAACAAGGGCGCTACTTTTAA 
GGAAGCCGAAGAACATTACCATATCAATGCTCTTTATCTCCTTGCCCATAGTGCCCTAGAAAGTAACTG 
GGGAAGAAGTAAAATTGC C AAAGATAAGAATAATTTCTTTGGCATTAC AGC CTATGATAC GAC C CCTTA 
q^t^tctGCTAAGACATTTGATGATGTGGATAAGGGAATTTTAGGTGCAACCAAGTGGATTAAGGAAAA 
TTATATCGATAGGGGAAGAACTTTCCTTGGAAACAAGGCTTCTGGTATGAATGTGGAATATGCTTCAGA 
CCCTTATTGGGGCGAAAAAATTGCTAGTGTGATGATGAAAATCAATGAGAAG 

SP089 amino acid (SEQ ID NO: 154) 

AKSEWEDKGAFYYLDQDGKMKRNAWV^^ 

KGKDYYFKSGGYLLTSQWIMQAYVNASGAKVQQGWLFDKQYQSWFYIKENGOTADKEWIFENGHYYYLK 
SGGYMAANEWIWDKESWFYLKFDGKN^ 

IAEKEWVYDSHSQAWYYFKSGGYMTANEWIWDKESWFYLKSDGKIAEKEWYDSHSQAWYYFKSGGYI^ 
KNETVDGYQLGSDGK^GGKTTB^ 

ITISGLSGYMKTEDLQALDASKDFI PYYESDGHRFYHYVAQNAS I PVASHLSDMEVGKKYYSADGLHFD 
GFKLENPFLFKDLTEATNYSAEELDCTFSLLN^ 

GRSKIAKDKNNFFGITAYDTTPYLSAKTFDDVDKGILGATKWIKENYIDRGRTFLGNK^ 
PYWGEKIASVMMKINEK 

SP090 nucleotide (SEQ ID NO: 155) 

ATTTGC AGATGATTCTGAAGGATGGC AGTTTGTCC AAGAAAATGGTAGAAC C TAC TACAAAAAGGGGGA 
TCTAAAAGAAACCTACTGGAGAGTGATAGATGGGAAGTACTATTATTTTGATCCTTTATCCGGAGAGAT 
GGTTGTCGGCTGGCAATATATACCTGCTCCACACAAGGGGGTTACGATTGGTCCTTCTCCAAGAATAGA 
GATTGCTCTTAGACCAGATTGGTTTTATTTTGGTCAAGATGGTGTATTACAAGAATTTGTTGGCAAGCA 
AGTTTTAGAAGCAAAAACTGCTACGAATACCAACAAACATCATGGGGAAGAATATGATAGCCAAGCAGA 
GAAACGAGTCTATTATTTTGAAGATCAGCGTAGTTATCATACTTTAAAAACTGGTTGGATTTATGAAGA 
GGGTCATTGGTATTATTTACAGAAGGATGGTGGCTTTGATTCGCGCATCAACAGATTGACGGTTGGAGA 
GCTAGCACGTGGTTGGGTTAAGGATTACC C TC TTAC GTATGATGAAGAGAAGC T AAAAGCAGCTC C ATG 
GTAC TATC TAAATC CAGC AACTGGC ATTATGC AAAC AGGTTGGCAATATCTAGGTAATAGATGGT ACTA 
C CTC C ATTC GTC AGGAGC TATGGC AACTGGC TGGTATAAGGAAGGCTC AACTTGGTACTATC TAGATGC 
TGAAAATGGTGATATGAGAACTGGCTGGC AAAACCTTGGGAACAAATGGTACTATCTC C GTTCATCAGG 
AGCTATGGCAACTGGTTGGTATCAGGAAAGTTCGACTTGGTACTATCTAAATGCAAGTAATGGAGATAT 
GAAAACAGGCTGGTTCCAAGTCAATGGTAACTGGTACTATGCCTATGATTCAGGTGCTTTAGCTGTTAA 
TAC C AC AGT AGGTGGTTACTAC TTAAACTAT AATGGTGAATGGGTTAAG 

SP090 amino acid (SEQ ID NO: 156) 

VFADDSEGWQFVQENGRTYYKKGDLKETYWRVIDGKYYYFDPLSGEMWGWQYIPAPHKGVTIGPSPRI 

EIALRPDWFYFGQDGVLQEFVGKQVLEAKTATNTNKHHGEEYDSQAEKRVYYFEDQRSYHTLKT 

EGHWYYLQKI)GGFDSRINRLTVGELARGWVKDYPLTYDEEKLKAAPWYY 

YLHS SGAMATGV^KEGSTWYYLDAENGDMRTGWQNLGNTCWYYLRS SGAMATGWYQESSTWYYLNASNGD 
MKTGWFQ VNGWWYYA YD S G ALAVTMTTV GG YYLNYNGEWVK 
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3P091 nucleotide (SEQ ID NO: 157) 

TGTCGCTGCAAATGAAACTGAAGTAGCAAAAACTTCGCAGGATACAACGACAGCTTCAAGTAGTTCAGA 
GCAAAATCAGTCTTCTAATAAAACGCAAACGAGCGCAGAAGTACAGACTAATGCTGCTGCCCACTGGGA 
TGGGGATTATTATGTAAAGGATGATGGTTCTAAAGCTCAAAGTGAATGGATTTTTGACAACTACTATAA 
GGCTTGGTTTTATATTAATTCAGATGGTCGTTACTCGCAGAATGAATGGCATGGAAATTACTACCTGAA 
ATCAGGTGGATATATGGCCCAAAACGAGTGGATCTATGACAGTAATTACAAGAGTTGGTTTTATCTCAA 
GTCAGATGGGGCTTATGCTCATCAAGAATGGCAATTGATTGGAAATAAGTGGTACTACTTCAAGAAGTG 
GGGTTACATGGCTAAAAGCCAATGGCAAGGAAGTTATTTCTTGAATGGTCAAGGAGCTATGATGCAAAA 
TGAATGGCTSCTATGATCCAGCCTATTCTGCTTATTTTTATCTAAAATCCGATGGAACTTATGCTAACC 
AAGAGTGGCAAAAAGTGGGCGGCAAATGGTACTATTTCAAGAAGTGGGGCTATATGGCTCGGAATGAGT 
GGCAAGGCAACTACTATTTGACTGGAAGTGGTGCCATGGCGACTGACGAAGTGATTATGGATGGTACTC 
GCTATATCTTTGCGGCCTCTGGTGAGCTCAAAGAAAAAAAAGATTTGAATGTCGGCTGGGTTCACAGAG 
ATGGTAAGC GC TATTTC TTT AAT AATAGAGAAGAAC AAGTGGGAAC C GAAC ATGC TAAGAAAGTC ATTG 
ATATTAGTGAGC AC AATGGTC GTATC AATGATTGG AAAAAGGTTATTGATGAGAAC GAAGTGGATGGTG 
TC ATTGTTCGTCTAGGTTATAGC GGTAAAGAAGAC AAGGAATTGGC GC ATAAC ATT AAGGAGTTAAAC C 
GTCTGGGAATTC CTTATGGTGTC TATCTC TAT AC C TATGCTGAAAATGAGACCGATGC TGAGAGTGAC G 
CTAAACAGACCATTGAACTTATAAAGAAATACAATATGAACCTGTCTTACCCTATCTATTATGATGTTG 
AGAATTGGGAATATGTAAATAAGAGCAAGAGAGCTCCAAGTGATACAGGCACTTGGGTTAAAATCATCA 
ACAAGTACATGGACACGATGAAGCAGGCGGGTTATCAAAATGTGTATGTCTATAGCTATCGTAGTTTAT 
TAC AGAC GC GTTTAAAAC AC CC AGAT ATTTT AAAAC ATGT AAACTGGGTAGCGGC CTATAC GAATGCTT 
TAGAATGGGAAAACCCTCATTATTCAGGAAAAAAAGGTTGGCAATATACCTCTTCTGAATACATGAAAG 
GAATCCAAGGGCGCGTAGATGTCAGCGTTTGGTAT 

3P091 amino acid (SEQ ID NO:158) 

VAANETEVAKTSQDTTTASSSSEQNQSSNCT 

AWF Y INSDGRY S QNEWHGNYYLKS GGYMAQNEWI YD SNYKSWF YLKS DGAYAHQEWQL IGNKWYYFKKW 
GYMAKSQWQG S YFLNGQGAMMQNEWLYDPAY S AYF YLKSDGTYANQEWQ KVGGKWYYFKKWGYMARNEW 
QGNYYLTGSGAMATDEVIMDGTRYIFAASGEL^ 

I SEHNGRINDWKKVIDENEVDGVIVRLGYSGKEDKELAHNIKELNRLGI PY 
KQTIELIKKYNMNXjSYPIYYDVENWEYVNKSKRA 

QTRLKHPD I LKHVNWVAA YTNAL EWENPHYS GKKGWQ YT S S E YMKG I QGRVDVS VWY 
SP092 nucleotide (SEQ ID NO:159) 

TACGTCTCAGCCTACTTTTGTAAGAGCAGAAGAATCTCCACAAGTTGTCGAAAAATCTTCATTAGAGAA 
GAAATATGAGGAAGCAAAAGCAAAAGCTGATACTGCCAAGAAAGATTACGAAACGGCTAAAAAGAAAGC 
AGAAGACGCTCAGAAAAAGTATGAAGATGATCAGAAGAGAACTGAGGAGAAAGCTCGAAAAGAAGCAGA 
AGCATCTCAAAAATTGAATGATGTGGCGCTTGTTGTTCAAAATGCATATAAAGAGTACCGAGAAGTTCA 
AAATCAACGTAGTAAATATAAATCTGACGCTGAATATCAGAAAAAATTAACAGAGGTCGACTCTAAAAT 
AGAGAAGGCTAGGAAAGAGCAACAGGACTTGCAAAATAAATTTAATGAAGTAAGAGCAGTTGTAGTTCC 
TGAACCAAATGCGTTGGCTGAGACTAAGAAAAAAGCAGAAGAAGCTAAAGCAGAAGAAAAAGTAGCTAA 
GAGAAAATATGATTATGCAACTCTAAAGGTAGCACTAGCGAAGAAAGAAGTAGAGGCTAAGGAACTTGA 
AATTGAAAAACTTCAATATGAAATTTCTACTTTGGAACAAGAAGTTGCTACTGCTCAACATCAAGTAGA 
TAATTTGAAAAAACTTCTTGCTGGTGCGGATCCTGATGATGGCACAGAAGTTATAGAAGCTAAATTAAA 
AAAAGGAGAAGCTGAGCTAAACGCTAAACAAGCTGAGTTAGCAAAAAAACAAACAGAACTTGAAAAACT 
TC TTGAC AGC C TTG ATC C TGAAGGT AAGAC TC AGGATGAATTAGATAAAGAAGC AGAAGAAGCTG AGTT 
GGATAAAAAAGCTGATGAACTTCAAAATAAAGTTGCTGATTTAGAAAAAGAAATTAGTAACCTTGAAAT 
ATTAC TTGGAGGGGCTGATNCTGAAGATGATACTGCTGC TC TTC AAAATAAATTAGCTAC TAAAAAAGC 
TGAATTGGAAAAAACTC AAAAAGAATTAGATGCAGCTCTTAATGAGTTAGGC C C TGATGGAGATGAAGA 
AGAAACTCC AGCGCCGGCTCCTCAAC C AGAGC AAC CAGC TC CTGCACC AAAAC C AGAGCAAC C AGCTC C 
AGCTCCAAAACCAGAGCAACCAGCTCCTGCACCAAAACCAGAGCAACCAGCTCCAGCTCCAAAACCAGA 
GCAACCAGCTCCAGCTCCAAAACCAGAGCAACCAGCTAAGCCGGAGAAACCAGCTGAAGAGCCTACTCA 
ACCAGAAAAACCAGCCACTCCAAAAACAGGCTGGAAACAAGAAAACGGTATGTGGTATTTCTACAATAC 
TGATGGTTCAATGGCAATAGGTTGGCTCCAAAACAACGGTTCATGGTACTACCTAAACGCTAACGGCGC 
TATGGCAACAGGTTGGGTGAAAGATGGAGATACCTGGTACTATCTTGAAGCATCAGGTGCTATGAAAGC 
AAGCCAATGGTTCAAAGTATCAGATAAATGGTACTATGTCAACAGCAATGGCGCTATGGCGACAGGCTG 
GCTCCAATACAATGGCTCATGGTACTACCTCAACGCTAATGGTGATATGGCGACAGGATGGCTCCAATA 
CAACGGTTCATGGTATTACCTCAACGCTAATGGTGATATGGCGACAGGATGGGCTAAAGTCAACGGTTC 
ATGGTACTACCTAAACGCTAACGGTGCTATGGCTACAGGTTGGGCTAAAGTCAACGGTTCATGGTACTA 
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CCTAAACGCTAACGGTTCAATGGCAACAGGTTGGGTGAAAGATGGAGATACCTGGTACTATCTTGAAGC 
ATCAGGTGCTATGAAAGCAAGCCAATGGTTCAAAGTATCAGATAAATGGTACTATGTCAATGGCTTAGG 
TGCCCTTGCAGTCAACACAACTGTAGATGGCTATAAAGTCAATGCCAATGGTGAATGGGTT 

3P092 amino acid ( SEQ ID NO: 160) 

TSQPTFVRAEESPQWEKSSLEKKYEEAKAKAOT 

ASQKLNDVALWQNAYKEYREVQJSTQRSKYKSDAEYQKKXTEVDSKIEKARKEQQDLQNKFNEVRAVW 

EPNALAETKKKAEEAKAEEKVAKRKYDYATLKVALAKKEVEAKELEIEKLQYEISTLEQEVATAQHQVD 

NLKKLLAGADPDDGTEVIEAKLKKGEAELNAKQAELAKKQTELEKLLDSLDPEGKTQDELDKEAEEAEL 
DKKADELQNKVADLEKEISNLE^ 

ETPAPAPQPEQPAPAPKPEQPAPAPKPEQPAPAPKPEQPAPAPKPEQPAPAPKPEQPAKPEKPAEEPTQ 

PEKPATPKTGWKQENGMOTFYNTDGSMAIG 

SQWFKVSDKWYYWSNGAMATGWLQ 

WY YLNANGAMATGWAKVNG SWYYLNANG SMATGWVKDGDTWYYLEAS GAMKAS QWFKVS DKKYYVNGL G 
ALAVNTTVDGYKVNANGEWV 

P093 .nucleotide (SEQ ID NO:161) 

TGGACAGGTGAAAGGTCATGCTACATTTGTGAAATCCATGACAACTGAAATGTACCAAGAACAACAGAA 
CCATTCTCTCGCCTACAATCAACGCTTGGNTTCGCAAAATCGCATTGTAGATCCTTTTTTGGCGGAGGG 
ATATGAGGTCAATTAC CAAGTGTCTGAC GAC C C TGATGC AGTCTATGGTTAC TTGTCTATTC C AAGTTT 

GGAAATCATGGAGCCGGTTTATTTGGGAGCAGATTATCATCATTTAGGGATGGGCTTGGCTCATGTGGA 
TGGTACACCGCTGCCTCTGGATGGTACAGGGATTCGCTCAGTGATTGCTGGGCACCGTGCAGAGCCAAG 
CCATGTCTTTTTCCGCCATTTGGATCAGCTAAAAGTTGGAGATGCTCTTTATTATGATAATGGCCAGGA 
AATTGTAGAATATCAGATGATGGAC AC AGAGATTATTTTAC C GTC GGAATGGGAAAAATTAGAATCGGT 
TAGCTCTAAAAATATCATGACCTTGATAACCTGCGATCCGATTCCTACCTTTAATAAACGCTTATTAGT 
GAATTTTGAACGAGTCGCTGTTTATCAAAAATCAGATCCACAAACAGCTGCAGTTGCGAGGGTTGCTTT 
TACGAAAGAAGGACAATCTGTATCGCGTGTTGCAACCTCTCAATGGTTG 

SP093 amino acid (SEQ ID NO:162) 

GQVKGHATFVKSMTTEMYQEQQNHSL^ 

EIMEPVYLGADYHHLGMGLAHVDGTPLPLDGTGIRSVIAGHRAEPSHVFFRHLDQLKVGDALYYDJSTGQE 

IVEYQMMDTEIILPSEWEKLESVSSKNIMTLITCDPIPTFNKRLLWFERVAVYQKSDPQTAAVARVAF 
TKEGQSVSRVATSQWL 

SP094 nucleotide (SEQ ID NO:163) 

GATTGCTCCTTTGAAGGATTTGAGAGAAACCATGTTGGAAATTGCTTCTGGTGCTCAAAATCTTCGTGC 
C AAGGAAGTTGGTGC CTATGAAC TGAGAGAAGTAAC TCGCC AATTTAATGC TATGTTGGATC AGATTGA 
TC AGTTGATGGTAGCTATTC GTAGC CAGGAAGAAAC GAC C CGTC AGTAC CAACTTCAAGC C CTTTCGAG 
C C AGATTAATC C AC ATTTCC TCTATAAC ACTTTGGACAC CATC ATCTGGATGGCTGAATTTCATGATAG 
TCAGCGAGTGGTGCAGGTGACCAAGTCCTTGGCAACCTATTTCCGCTTGGCGCTCAATCAAGGCAAGGA 
CTTGATTTGTCTCTCTGACGAAATCAATCATGTCCGCCAGTATCTCTTTATCCAGAAACAACGCTATGG 
AGATAAGCTGGAATACGAAATTAATGAAAATGTTGCCTTTGATAATTTAGTCTTACCCAAGCTGGTCCT 
ACAACCCCTTGTAGAAAATGCTCTTTACCATGGCATTAAGGAAAAGGAAGGTCAGGGCCATATTAAACT 
TTCTGTC C AGAAAC AGGATTC GGGATTGGTC ATC CGT ATTGAGGATGATGGC GTTGGC TTC C AAGATGC 
TGGTGATAGTAGTCAAAGTCAACTCAAACGTGGGGGAGTTGGTCTTCAAAATGTCGATCAACGGCTCAA 
ACTTC ATTTTGGAGCC AATTAC C ATATGAAGATTGATTC TAGAC CC C AAAAAGGGACGAAAGTTGAAAT 
ATATATAAATAGAATAGAAACTAGC 

3P094 amino acid (SEQ ID NO: 164) 

IAPLKDLRETMLEIASGAQI^RAKEVGAYELREVTRQFNAMLDQIDQLMVAIRSQEETTRQYQLQALSS 
QINPHFLYNTLDTIIWMAEFHDSQRWQWKSLATYFRLALNQGKDLICLSDEINHVRQYLFIQKQRYG 
DKLEYEINEOTAFDNLVLPKLVLQPLVENALYHGIKEKEGQGHIKLSVQKQDSGLVIRIEDDGVGFQDA 
GDSSQSQLKRGGVGLQNVDQRLKLHFGANYHMKIDSRPQKGTKVEIYINRIETS 

SP095 nucleotide (SEQ ID NO:165) 

TAGGTC ATATGGGACTTTTTTTC TAC AAC AAAATAGGC TC C ATAATATCTAT AAGGGATTTAC C C ACTA 
CAAAT ATTATAGAGC C GAAAATTC AC ATCTAAT ATATGC AGAC TAC TTTGAAATGAAATTAAAAAAATT 
ATTAAAGGATGACACAAAAGTTTTTGAAAAATCTAC ATTCAAATTTGTAGAAGGATATAAAATATAC C T 
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GACAGAATCTAAAGAATCTGGAATTAAACAAATGGACAATGTCATAAAATATTTTGAGTTTATTGAATC 
TAAAAGTATT GC TTTATATTTTC AAAAAC GATTAAATGAGC TGATAGAT 

SP095 amino acid (SEQ ID NO: 166) 

RSYGTFFLQQNRLHNIYKGFTHYKYYRAENSHLIYADYFEMKLKKLLKDDTKVFEKSTFKFVEGYKIYL 
TESKESGIKQMDNVIKYFEFIESKSIALYFQKRLNELID 

SP096 nucleotide (SEQ ID NO:167) 

CAACGTTGAGAATTATTTGCGAATGTGTTTGGATAGCATTCAGAATCAGACGTATCAAAATTTTGAGTG 
TTTATTAATCAATGATGGCTC TC CAGATC ATTC ATC C AAAATATGTGAAGAATTTGTAGAGAAAGATTC 
TCGTTTCAAATATTTTGAGAAAGCAAACGGC GGTC TTTC ATCAGCTC GTAACCTAGGTATTGAATGTTC 
G GGGGGGGGC GT AC ATT AC TTTTGTAGAC TC 

SP096 amino acid (SEQ ID NO:168) 

NVENYLRMCLDSIQNQTYQNFECLLINDGSPDHSSKICEEFVEKDSRFKYFEKANGGLSSARNLGIECS 
GGGVHYFCRL 

SP097 nucleotide (SEQ ID NO:169) 

CTAC TATC AATCAAGTTC TTC AGC C ATTGAGGC C AC C ATTGAGGGCAAC AGC C AAAC GACC ATCAGC CA 
GACT AGC C ACTTTATTCAGTCTTATATC AAAAAAC TAGAAAC CAC C TC GAC TGGTTTGACC C AGC AGAC 
GGATGTTCTGGCCTATGCTGAGAATCCCAGTCAAGACAAGGTCGAGGGAATCCGAGATTTGTTTTTGAC 
CATCTTGAAGTCAGATAAGGACTTGAAAACTGTTGTGCTGGTGACCAAATCTGGTCAGGTCATTTCTAC 
AGATGACAGTGTGCAGATGAAAACTTCCTCTGATATGATGGCTGAGGATTGGTACCAAAAGGCCATTCA 
TCAGGGAGCTATGCCTGTTTTGACTCCAGCTCGTAAATCAGATAGTCAGTGGGTCATTTCTGTCACTCA 
AGAACTTGTTGATGCAAAGGGAGCCAATCTTGGTGTGCTTCGTTTGGATATTTCTTATGAAACTCTGGA 
AGCCTATCTCAATCAACTCCAGTTGGGGCAGCAGGGCTTTGCCTTCATTATCAATGAAAACCATGAATT 
TGTCTAC CATCCTCAACAC ACAGTTTATAGTTCGTCTAGCAAAATGGAGGC TATGAAAC CCTACATC GA 
TAC AGGTC AGGGTTATACTC CTGGTC ACAAATC CTACGTCAGTC AAGAGAAGATTGCAGGAAC TGATTG 
GAC GGTGC TTGGC GTGTCATCATTGGAAAAGTTAGACC AGGTTC GGAGTC AG 

SP097 amino acid (SEQ ID NO: 170) 

YYQSSSSAIEATIEGNSQTTISQTSHFIQSYIKKLETTSTGLTQQTDVLAYAENPSQDKVEGIRDLFLT 
ILKSDKDLKTVVTjVTKSGQVISTDD svtq 
ELVDAKGANLGVLRLD I S YETLEAYLNQLQLGQQGF AF I INENHEFVYHPQHTVYSS S SKMEAMKP YID 
TGQGYTPGHKSYVSQEKIAGTDWTVLGVSSLEKLDQVRSQ 

SP098 nucleotide (SEQ ID NO: 171) 

GAC AAAAAC ATTAAAAC GTCCTGAGGTTTTATCAC CTGC AGGGAC TTTAGAGAAGCTAAAGGTAGCTGT 
TCAGTATGGAGCAGATGCTGTCTTTATCGGTGGTCAGGCCTATGGTCTTCGTAGCCGTGCGGGAAACTT 
TACTTTC GAACAGATGGAAGAAGGC GTGC AGTTTGC GGCC AAGT ATGGTGC C AAGGTC TATGTAGC GGC 
TAATATGGTTATGCACGAAGGAAATGAAGCTGGTGCTGGTGAGTGGTTCCGTAAACTGCGTGATATCGG 
GATTGC AGCAGTT ATC GTATCTGACC CAGC C TTGATTATGATTGC AGTGACTGAAGCACC AGGC C TTGA 
AATC CAC C TTTC TACC CAAGCC AGTGCCAC TAACTATGAAAC C CTTGAGTTC TGGAAAGAGCTAGGCTT 
GACTCGTGTCGTTTTAGCGCGTGAGGTTTCAATGGAAGAATTAGCTGAGATCCGCAAACGTACAGATGT 
TGAAATTGAAGCCTTTGTCCATGGAGCTATGTGTATTTCATACTCTGGACGTTGTACTCTTTCAAACCA 
CATGAGTATGCGTGATGCCAACCGTGGTGGATGTTCTCAGTCATGCCGTTGGAAATACGACCTTTACGA 
TATGCCATTTGGGAAAGAACGTAAGAGTTTGCAGGGTGAGATTCCAGAAGAATTTTCAATGTCAGCCGT 
TGACATGTCTATGATTGAC C ANATTCC AGATATGATTGAAAATGGTGTGGACAGTCTAAAAATC GAAGG 
ACGTATGNAGTC TATTCACTANGTATCAACAGTAAC C AACTGC TACAAGGC GGCTGTGGATGCC TATCT 
TGAAAGTCCTGAAAAGTTTGAAGCTATCAAACAAGACTTGGTGGACGAGATGTGGAAGGTTGCCCAACG 
TGAACTGGCTACAGGATTTTACTATGGTACACCATCTGAAAATGAGCAGTTGTTTGGTGCTCGTCGTAA 
AATC C C TGAGTACAAGTTTGTC GCTGAAGTGGTTTC TTATGATGATGCGGC AC AAAC AGC AACTATTC G 
TCAACGAAACGTCATTAACGAAGGGGACCAAGTTGAGTTTTATGGTCCAGGTTTCCGTCATTTTGAAAC 
CTATATTGAAGATTTGC ATGATGCTAAAGGC AATAAAATC GACC GC GCTC CAAATC C AATGGAACTATT 
GACTATTAAAGTCCCACAACCTGTTCAATCAGGAGACATGGTTCGAGCTCTTAAAGAGGGGCTTATCAA 
TC TTTATAAGGAAGATGGAACC AGC GTCACAGTTC GTGCT 
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SP098 amino acid (SEQ ID NO:172) 

TKTLKRPEVLSPAGTLEKLKVAVQYGADAVFIGGQAYGLRSRAGNFTFEQMEEGVQFAAKYGAKVYVAA 
NMVMHEGNEAGAGEWFRKLRDIGIAAVIVSDPALIMIAVTEAPGLEIHLSTQASATNYETLEFWKELGL 
TRVVXjAREVSMEELAEIRKRTDVEI EAFVHGAMC I S YSGRCTLSNHMSMRDANRGGC SQSCRWKYDLYD 
MPFGKERKSLQGE I PEEF SMSAVDMSMIDXI PDMIENGVDSLKI EGRMXS I HXVSTVTNC YKAAVDAYL 
ESPEKFEAIKQDLVDEMaTKVAQREL^^ 

QRWINEGDQVEFYGPGFRHFETYIEDLHDAKGNKIDRAPNPMELLTIKVPQPVQSGDMVRALKEGLIN 
LYKEDGTSVTVRA 

SP099 nucleotide (SEQ ID NO:173) 

TTCTCAGGAGACCTTTAAAAATATCACCAATAGCTTCTCCATGCAAATCAATCGTCGCGTCAACCAAGG 
AACGCCTCGTGGTGCTGGGAATATCAAGGGTGAAGACATCAAAAAAATCACCGAAAACAAGGCCATTGA 
GTC TTATGTC AAAC GT ATC AAC GCTATC GGAGATTTGACTGGATATGAC C TGATTGAAAC GC CAGAAAC 
CAAGAAGAATCTCACTGCTGATCGTGCCAAGCGTTTTGGAAGTAGCTTGATGATTACAGGTGTCAATGA 
CTCCTCTAAAGAAGACAAGTTTGTCTCTGGTTCTTATAAACTAGTCGAAGGAGAGCACTTAACCAACGA 
CGACAAGGATAAAATCCTCTTGCACAAGGACTTGGCAGCCAAACACGGCTGGAAAGTAGGGGACAAGGT 
TAAACTGGACTCTAATATCTACGATGCAGATAATGAAAAAGGAGCCAAGGAAACAGTTGAAGTGACAAT 
C AAGGGAC TC TTTGATGGTC AT AAT AAGTC AGC AGTAAC C TAC TCAC AAGAACTTTACGAAAAC AC AGC 
TATTACAGACATTCACACTGCTGCAAAACTTTATGGATACACAGAAGACACAGCCATTTATGGGGACGC 
AACCTTCTTTGTAACAGCAGACAAGAACTTGGATGATGTTATGAAAGAGTTGAATGGCATCAGTGGTAT 
C AAC TGGAAGAGC TAC ACAC TCGTC AAGAGC TC CTC TAAC TAC C C AGCTCTTGAGC AATC TATC TC TGG 
TATGTACAAGATGGCCAAC 

SP099 amino acid (SEQ ID NO:174) 

SQETFKNITNS FSMQINRRVNQGTPRGAGNI KGEDIKKITENKAI ESYVKRINAIGDLTGYDLIETPET 

KKNLTADRAKRFGSSLMITGVNDSSKEDKFVSGSYKLVEGEHLTNDDKDKILLHK^ 

KLDSNI YDADNEKGAKETVEVT I KGL FDGHNKS AVT YS QEL YENTAI TD I HTAAKL YGYT EDTAI YGDA 

TFFVTADKNXjDDVMKELNGISGII^ 

SP100 nucleotide (SEQ ID NO: 175) 

AGTAAATGCGCAATCAAATTCATTAATATTAATAGATGAACCTGAAATCTCACTTCATCCGAGTGCAAT 
CTATAAATTTAAAGAGTTTTTACTTCAAGAGTGTTTAAATAAAAAACATCAAATTATTATCACTACACA 
TTCTAC AC AAC TTATAAAAGATTTTC CTAGAGAAGC C GTGAAAC TTTTAGTGAAAAAC GGAGAAAAGGT 
AGATGTTATTGAAAATATTGATTATCAGGATGCATTTTTTGAATTAGGTGATGTGTATCATTCTAGGAA 
GATGATTTATGTTGAAGATAGACTAGCTAAATATATTCTAGAGTTTGTTATCACTCATTCAGGTAGTGA 
GAATC TTAAAC AGAATTTAGTAGTGAGATATATTC C TGGTGGAGCAAATCAAATAATTTGTAATAATAT 
TTTAAACTCATCGTATTTAGATTCCGATAACCATTATTTTTGGCTTGATGGAGATCAAAACACTAATGT 
TAGTGAATCAAATAATTTAATGAACTATCTTGAAAATGGTGTTGTTATATCAGATAAAATTCCTGAATC 
AGATAATAAAAATCTTGATGATATTATAAAATT^ATAANGGGATGTCCAATTAAATTTAATGTTTCAGG 
TAATAAAGGGC AAAAAAATAATATTGAATTAATTGC GAAACAAAGAAGC TTTATAGATTATTGGGCT AA 
ATAC 

SP100 amino acid (SEQ ID NO:176) 

TOAQSMSLILIDEPEISLHPSAIYKFKEFLLQECLNKKHQIIITTHSTQLIKDFPREAVKLLVKNGEKV 

DVIENIDYQDAFFELGDVYHSRKMIYVEDRLAKYILEF^ 

LNSSYLDSDNHYFWLDGDQNTIS^ 

NKGQKNNI EL I AKQRS F I DYWAKY 

SP101 nucleotide (SEQ ID NO:177) 

TTACC GC GTTC ATCAAGATGTC AAACAAGTC ATGAC CTATC AACC C ATGGTGC GAGAAATATTGAGTGA 
ACAAGAC ACC CC AGCAAAC GAAGAGCTTGTGC TTGCT ATGATTTATACTGAAACAAAAGGAAAAGAAGG 
CGATGTTATGCAGTCTAGTGAGTCTGCAAGTGGTTCCACCAACACCATCAATGATAATGCCTCTAGCAT 
TC GGC AAGGCATTCAAACTCTGACAGGCAATC TC TATCTGGC GCAGAAGAAGGGGGTAGAT ATC TGGAC 
AGCTGTTC AAGC CTATAATTTTGGAC C TGCCT ATATC GATTTTATCGC C CAAAATGGCAAGGAAAATAC 
CCTGGCTCTAGCCAAACAGTACTCTCGTGAGACTGTTGCCCCCTTGCTTGGTAATAGGACTGGAAAGAC 
TTATAGTTATATTCACCCCATTTCCATTTTTCACGGTGCTGAACTCTATGTAAATGGAGGAAACTATTA 
TTATTCTAGACAGGTACGACTTAACCTTTACATCATCAAATGTTTCACTCTCTTTTCAACATCTGGC 
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SP101 amino acid (SEQ ID NO:178) 

YRVHQDVKQVMTYQPMWEILSEQOT^ 

RQG I QTLTGML YLAQKKGVD IWT AVQAYNFG PAY IDF I AQNGKENTLALAKQ YSRETVAPLLGNRTGKT 
YSYIHPIS IFHGAEL YVUGGNYYYSRQVRLNLYI IKCFTLFSTSG 

SP102 nucleotide (SEQ ID NO:179) 

GTGGATGGGCTTTAACTATCTTCGTATTCGCCGTGCGGCTAAAATTGTGGACAATGAGGAGTTTGAAGC 
CTTGATTCGTACGGGTCAATTGATTGATTTGCGCGACCCAGCAGAATTCCACAGAAAACATATCCTTGG 
TGCACGCAATATTCCTTCAAGTCAGTTGAAAACTAGTCTTGCAGCCCTTCGTAAAGATAAACCTGTCCT 
TCTCTACGAAAACCAACGTGCGCAACGAGTTACAAATGCAGCTCTTTACTTGAAAAAACAAGGTTTTTC 
TGAGATTTATATCCTTTCTTATGGCTTGGATTCTTGGAAAGGGAAAGTGAAGACTAGC 

SP102 amino acid (SEQ ID NO: 180) 

WMGFNYLRIRRAAKIVDNEEFEALIRTGQLIDLRDPAEFHRKHILGARNIPSSQLKTSLAALRKDKPVL 
LYENQRAQRVTNAALYLKKQGFSEIYILSYGLDSWKGKVKTS 

SP103 nucleotide (SEQ ID NO: 181) 

ACTAAACCAGCATCGTTCGCAGGAAAATAAGGACAATAATCGTGTCTCTTATGTGGATGGCAGCCAGTC 
AAGTC AGAAAAGTGAAAACTTGAC AC C AGAC C AGGTTAGC CAGAAAGAAGGAATTC AGGCTGAGC AAAT 
TGTAATCAAAATTACAGATCAGGGCTATGTAACGTCACACGGTGACCACTATCATTACTATAATGGGAA 
AGTTCCTTATGATGCCCTCTTTAGTGAAGAACTCTTGATGAAGGATCCAAACTATCAACTTAAAGACGC 
TGATATTGTCAATGAAGTCAAGGGTGGTTATATCATCAAGGTCGATGGAAAATATTATGTCTACCTGAA 
AGATGC AGC TC ATGC TGATAATGTTC GAAC TAAAGATGAAATCAATCGTCAAAAAC AAGAAC ATGTC AA 
AGAT AATGAGAAGGTTAAC TCTAATGTTGCT GTAGC AAGGTCTCAGGGAC GATATAC GAC AAATGATGG 
TTATGTC TTTAATCCAGC TGAT ATTATC GAAGATAC GGGTAATGCTTATATC GTTCCTCATGGAGGTC A 
CTATCACTACATTCCCAAAAGCGATTTATCTGCTAGTGAATTAGCAGCAGCTAAAGCACATCTGGCTGG 
AAAAAATATGCAACCGAGTCAGTTAAGCTATTCTTCAACAGCTAGTGACAATAACACGCAATCTGTAGC 
AAAAGGATC AAC TAGCAAGC C AGC AAAT AAATC TGAAAATCTCCAGAGTC TTTTGAAGGAAC TCTATGA 
TTCACCTAGCGCCCAACGTTACAGTGAATCAGATGGCCTGGTCTTTGACCCTGCTAAGATTATCAGTCG 
TACACCAAATGGAGTTGCGATTCCGCATGGCGACCATTACCACTTTATTCCTTACAGCAAGCTTTCTGC 
CTTAGAAGAAAAGATTGCCAGAATGGTGCCTATCAGTGGAACTGGTTCTACAGTTTCTACAAATGCAAA 
ACCTAATGAAGTAGTGTCTAGTCTAGGCAGTCTTTCAAGCAATCCTTCTTCTTTAACGACAAGTAAGGA 
GC TCTCTTC AGC ATC TGATGGTTATATTTTTAATC C AAAAGATATC GTTGAAGAAAC GGCTAC AGC TTA 
TATTGTAAGACATGGTGATCATTTCCATTACATTCCAAAATCAAATCAAATTGGGCAACCGACTCTTCC 
AAACAATAGTCTAGCAACACCTTCTCCATCTCTTCCAATCAATCCAGGAACTTCACATGAGAAACATGA 
AGAAGATGGATACGGATTTGATGCTAATCGTATTATCGCTGAAGATGAATCAGGTTTTGTCATGAGTCA 
CGGAGACCACAATCATTATTTCTTCAAGAAG 

SP103 amino acid (SEQ ID NO: 182) 

LNQHRSQENKDNNRVS YVDGSQS SQKSENLT PDQVSQKEGI QAEQIVIKITDQGYVTSHGDHYHYYNGK 
VPYDALF S EELLMKD PNYQLKDAD I VNEVKGGYI I KVDGKYYVYLKDAAHADNVRTKDE INRQKQEHVK 
DNEKVNSNVAVARSQGRYTTNDGYVFMPADI I EDTGNAY I VPHGGHYHY I PKSDLSASELAAAKAHLAG 
KI^QPSQLSYSSTASDNNTQSVAK^ 

TPNGVAIPHGDHYHFIPYSKXSALEEKIARJWPISGTGSWSTNAKPNEWSSLGSLSSNPSSLTTSKE 
LSSASDGYIFNPKDIVEETATAYIVRHGDHFHYIPKSNQIGQPTLPNNSLATPSPSLPINPGTSHEKHE 
EDGYGFDANRI IAEDESGFVMSHGDHNHYFFKK 



SP105 nucleotide (SEQ ID NO:183) 

TGACTACCTTGAAATCCCACTTTACAGCTATCTTGGTGGATTCAACACTAAAGTTCTTCCAACTCCAAT 
GATGAACATCATCAACGGTGGTTCTCACTCTGACGCTCCAATCGCTTTCCAAGAGTTCATGATCTTGCC 
AGTTGGTGCGCCAACATTTAAAGAAGCCCTTCGTTACGGTGCTGAAATCTTCCACGCTCTTAAGAAAAT 
CCTTAAATCACGTGGTTTGGAAACTGCCGTAGGTGACGAAGGTGGATTCGCTCCTCGTTTCGAAGGAAC 
TGAAGATGGTGTTGAAACTATCCTTGCTGCGATTGAAGCTGCTGGATATGTACCAGGTAAAGACGTATT 
TATC GGATTTGACTGTGCTTC ATC AGAATTC TAC GATAAAGAAC GTAAAGTTTACGAC TAC ACTAAATT 
TGAAGGTGAAGGTGCTGCTGTTCGTAC ATC T GCAGAACAAATCGACTAC C TTGAAGAATTGGTTAAC AA 
AT AC CCAATCATCAC TATTGAAGATGGTATGGATGAAAAC GACTGGGATGGTTGGAAAGCTC TTACTGA 
AC GTCTTGGTAAGAAAGTACAACTTGTTGGTGAC GAC TTCTTC GTAACAAAC ACTGAC TAC CTTGC ACG 
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TGGTATCCAAGAAGGTGCTGCTAACTCAATCCTTATCAAAGTTAACCAAATCGGTACTCTTACTGAAAC 
TTTTGAAGCTATCGAAATGGCTAAAGAAGCTGGTTACACTGCTGTTGTATCACACCGTTCAGGTGAAAC 
TGAAGATTCAACAATCGCTGATATTGCAGTTGCAACTAACGCAGGACAAATCAAGACTGGTTCACTTTC 
ACGTACAGACCGCATCGCTAAATACAACCAATTGCTTCGTATCGAAGACCAACTTGGTGAAGTAGCTGA 
ATATC GTGGATTGAAATC ATTC TAG AAC C TTAAAAAA 

SP105 amino acid (SEQ ID NO: 184) 

DYLEXPLYSYLGGFNTKVXjPTPMMNIINGGSHSDAPIAFQEFMILPVGAPTFKEALRYGAEIFHALKKI 
LKS RGLETAVGDEGGF APRF EGT EDGVET ILAAI EAAGYVPGKDVF I GFDCAS S EF YDKERKVYD YTKF 
EGEGAAWTSAEQIDYLEELVNKYPIITI^ 

GIQEGAANSILIKVNQIGTLTETFEAIEMAKEAGYTAWSHRSGETEDSTIADIAVATNAGQIKTGSLS 
RTDRIAKYNQLLRIEDQLGEVAEYRGLKSFYNLKK 

SP106 nucleotide (SEQ ID NO: 185) 

TC GTATCTTTTTTTGGAGC AATGTTC GC GTAGAAGGAC ATTC CATGGATCC G AC C C T AGC GGATGGC GA 
AATTCTCTTCGTTGTAAAACACCTTCCTATTGACCGTTTTGATATCGTGGTGGCCCATGAGGAAGATGG 
CAATAAGGACATCGTCAAGCGCGTGATTGGAATGCCTGGCGACACCATTCGTTACGAAAATGATAAACT 
CT AC ATC AATGAC AAAGAAAC GGACGAGC C TTATC T AGC AGAC TATATC AAACGC TTC AAGGATGAC AA 
ACTCCAAAGCACTTACTCAGGCAAGGGCTTTGAAGGAAATAAAGGAACTTTCTTTAGAAGTATCGCTCA 
AAAAGCTCAAGCCTTCACAGTTGATGTCAACTACAACACCAACTTTAGCTTTACTGTTCCAGAAGGAGA 
ATACCTTCTCCTCGGAGATGACCGCTTGGTTTCGAGCGACAGCCGCCACGTAGGTACCTTCAAAGCAAA 
AGATATC AC AGGGGAAGC TAAATTC C GCTTATGGC C AATC AC C C GTATC GGAAC ATTT 

SP106 amino acid (SEQ ID NO: 186) 

RIFFWSNVRVEGHSMDPTLADGEILF 
YINDKETDEPYLADYIKRFKDD^QSTY 

YLLLGDDRLVSSDSRHVGTFKAKDITGEAKFRLWPITRIGTF 
SP107 nucleotide (SEQ ID NO: 187) 

GGACTCTCTCAAAGATGTGAAAGCAAATGCTAGCGACAGCAAGCCTGCACAGGACAAGAAGGATGCAAA 
ACAAGGAACGGAAGATAGTAAGGATTCAGATAAGATGACTGAAACAAACTCAGTTCCGGCAGGAGTGAT 
TGTGGTCAGTCTACTTGCCCTCCTAGGCGTGATTGCCTTCTGGCTGATTCGCCGTAAGAAAGAGTCAGA 
AATCCAGCAATTAAGCACGGAATTGATCAAGGTTCTAGGACAGCTAGATGCAGAAAAAGCGGATAAAAA 
AGTCCTTGCCAAAGCCCAAAACCTTCTCCAAGAAACCCTTGATTTCGTGAAAGAAGAAAATGGCTCAGC 
AGAGAC AGAAACTAAAC TAGT AGAGGAGC TT AAAGC AATC C TTGAC AAAC TC AAG 

SP107 amino acid (SEQ ID NO: 188) 

DSLKDVKANASDSKPAQDKKDAKQGTEDS 
IQQLSTELIKVLGQLDAEKADKKVLAKAQI^^ 

SP108 nucleotide (SEQ ID NO:189) 

C AAGAAATCCTATC ATC TCTTC C AGAAGCAAACAGAGAC GAGGGGAATTC AGAC TC AGTTGATTGAAGA 
ATC GCTTAGTC AGC AGAC TATAATC C AGTC CTTCAATGC TC AAAC AGAATTTATC C AAAGATTGCGTGA 
GGCTCATGACAACTACTCAGGCTATTCTCAGTCAGCCATCTTTTATTCTTCAACGGTCAATCCTTCGAC 
TCGCTTTGTAAATGCACTCATTTATGCCCTTTTAGCTGGAGTAGGAGCTTATCGTATCATGATGGGTTC 
AGC CTTGACC GTCGGTCGTTTAGTGACTTTTTTGAAC TATGTTCAGC AATACAC C AAGC CC TTTAACGA 
TATTTCTTCAGTGCTAGCTGAGTTGCAAAGTGCTCTGGCTTGCGTAGAGCGTATCTATGGAGTCTTAGA 
TAGCC C TGAAGTGGCTGAAAC AGGTAAGGAAGTCTTGAC GAC C AGTGAC C AAGTTAAGGGAGCTATTTC 
CTTTAAACATGTCTCTTTTGGCTACCATCCTGAAAAAATTTTGATTAAGGACTTGTCTATC GAT ATTC C 
AGCTGGTAGTAAGGTAGCCATCGTTGGTCCGACAGGTGCTGGAAAATCAACTCTTATCAATCTCCTTAT 
GC GTTTTTATC CC ATTAGCTC GGGAGATATC TTGCTGGATGGGC AATCCATTTATGATTATAC AC GAGT 
ATCATTGAGACAGC AGTTTGGTATGGTGC TTC AAGAAAC C TGGC TCAC AC AAGGGAC CATTC ATGATAA 
TATTGCCTTTGGCAATCCTGAAGCCAGTCGAGAGCAAGTAATTGCTGCTGCC AAAGC AGCTAATGCAGA 
CTTTTTCATCCAACAGTTGCCACAGGGATACGATACCAAGTTGGAAAATGCTGGAGAATCTCTCTCTGT 
CGGCCAAGCTCAGCTCTTGACCATAGCCCGAGTCTTTCTGGCTATTCCAAAGATTCTTATCTTAGACGA 
GGCAACTTCTTCCATTGATACACGGACAGAAGTGCTGGTACAGGATGCCTTTGCAAAACTCATGAAGGG 
CCGCACAAGTTTCATCATTGCTCACCGTTTGTCAACCATTCAGGATGCGGATTTAATTCTTGTCTTAGT 
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AGATGGTGATATTGTTGAATATGGTAACCATCAAGAACTCATGGATAGAAAGGGTAAGTATTACCAAAT 

GCAAAAAGCTGCGGCTTTTAGTTCTGA 

A 

SP108 amino acid (SEQ ID NO:190) 

KKSYHLFQKQTETRGIQTQLIEESLSQQTIIQSFNAQTEFIQRIiREAHDNYSGYSQSAIFYSSTVlSrPST 
RFWALIYALLAGVGAYRimGSALTVGRLVTFLNYVQQYTKPFNDISSVLAELQSALACVERIYGVLD 
SPEVAETGKEVLTTSDQVKGAISFKHVSFGYHPEKILIKDLSIDIPAGSKVAIVGPTGAGKSTLINLLM 
RFYPISSGDILLDGQSIYDYTRVSLRQQFGMVLQETWLTQGTIHDNIAFGMPEASREQVIAAAKAANAD 
FFIQQLPQGYDTKLENAGESLSVGQAQLLTIARVFLAIPKILILDEATSSIDTRTEVLVQDAFAKLMKG 
RTSFI IAHRL S T I QDADL IL VL VDGD I VE YGNHQ ELMDRKGKYYQMQKAAAF SSE 

SP109 nucleotide (SEQ ID NO:191) 

ACGAAATGCAGGGCAGACAGATGCCTCGCAAATTGAAAAGGCGGCAGTTAGCCAAGGAGGAAAAGCAGT 
GAAAAAAACAGAAATTAGTAAAGACGCAGACTTGCACGAAATTTATCTAGCTGGAGGTTGTTTCTGGGG 
AGTGGAGGAATATTTCTCACGTGTTCCCGGGGTGACGGATGCCGTTTCAGGCTATGCAAATGGTAGAGG 
AGAAACAACCAAGTACGAATTGATTAACCAAACAGGTCATGCAGAAACCGTCCATGTCACCTATGATGC 
CAAGCAAATTTCTCTCAAGGAAATCCTGCTTCACTATTTCCGCATTATCAATCCAACCAGCAAAAATAA 
AC AAGGAAATGATGTGGGGAC CC AGTAC C GTACTGGTGTTTATTAC AC AGATGAC AAGGATTTGGAAGT 
GATTAAC CAAGTCTTTGATGAGGTGGCTAAGAAATAC GATCAACCTC TAGC AGTTGAAAAGGAAAACTT 
GAAGAATTTTGTGGTGGCTGAGGATTACCATCAAGACTATCTCAAGAAAAATCCAAATGGCTACTGCCA 
TATCAATGTTAATCAGGCGGCCTATCCTGTCATTGATGCCAGCAAATATCCAAAACCAAGTGATGAGGA 
ATTGAAAAAGAC CCTGTCACCTGAGGAGTATGCAGTTAC CCAGGAAAATC AAACAGAACGAGCTTTCTC 
AAACCGTTACTGGGATAAATTTGAATCCGGTATCTATGTGGATATAGCAACTGGGGAACCTCTCTTTTC 
ATCAAAAGACAAATTTGAGTCTGGTTGTGGCTGGCCTAGTTTTACCCAACCCATCAGTCCAGATGTTGT 
C AC C TAC AAGGAAGATAAGTCC TACAAT ATG AC GC GTATGGAAGTGC GGAGC C GAGTAGGAGATTC TC A 
CCTTGGGCATGTCTTTACGGATGGTCCACAGGACAAGGGCGGCTTACGTTACTGTATCAATAGCCTCTC 
TATC C GC TTT ATTCCC AAAGAC C AAATGGAAGAAAAAGGCTAC GC TTATTTAC TAGATTATGTTGAT 

SP109 amino acid (SEQ ID NO: 192) 

RNAGQTDASQIEKAAVSQGGKAVKKTEISKDADLHEIYLAGGCFWGVEEYFSRVPGVTDAVSGYANGRG 
ETTKYELINQTGHAETVHVTYDAKQISLKEILLHYFRIINPTSK^KQGNDVGTQYRTGVYYTDDKDLW 
INQVFDEVAKKYDQPLAVEKENLKNFVVAE 

LKKTLSPEEYAVTQENQTERAFSNRYWDKFESGIYVDIATGEPLFSSKDKFESGCGWPSFTQPISPDW 
TYKEDKSYNMTRMEVRSRVGDSHLGW^ 

SP110 nucleotide (SEQ ID NO: 193) 

TGTATAGTTTTTAGCGC TTGTTC TTC TAATTCTGNTAAAAATGAAGAAAATACTTC TAAAGAGC ATGC G 
C C TGATAAAAT AGTTTTAGATC ATGC TTTC GGTC AAACT ATATTAGATAAAAAACC TGAAAGAGTTGC A 
ACTATTGCTTGGGGAAATCATGATGTAGCATTAGCTTTAGGAATAGTTCCTGTTGGATTTTCAAAAGCA 
AATTAC GGTGT AAGTGC TGATAAAGGAGTTTTAC C ATGGAC AGAAGAAAAAATC AAAGAACTAAATGGT 
AAAGCTAAC CT ATTTGAC GATTTGGATGGAC TTAAC TTTGAAGC AATATC AAATTCTAAAC C AGATGTT 
ATCTTAGCAGGTTATTCTGGTATAACTAAAGAAGATTATGACACTCTATCA 

SP110 amino acid (SEQ ID NO: 194) 

C IVF SAC S SNSXKJSTEENTSKEHAPDKIVLDHAFGQTIIjDKKPERVATIAWGNHDVAIjALGIVPVGFSKA 
NYGVSADKGVLPWTESKIKELNGKA2STLFDDLDGLNFEAISNSKPDVILAGYSGITKEDYDTLS 

SP111 nucleotide (SEQ ID NO: 195) 

GTGTGTC GAGC ATATTC TGAAGCAAAC CTATC AAAATATAGAAATTATTTTAGTTGATGAC GGTTC TAC 
GGAT AATTCTGGGGAAATTTGTGATGC TTTTATGATGC AAGATAATC GTGTGC GAGTATTGCATC AAGA 
AAATAAGGGGGGGGCAGCACAAGCTAAAAATATGGGGATTAGTGTAGCTAAGGGAGAGTACATCACGAT 
TGTTGATTCAGATGATATCGTAAAAGAAAATATGATTGAAACTCTTTATCAGCAAGTCCAAGAAAAGGA 
TGCAGATGTTGTTATAGGGAATTACTATAATTATGACGAAAGTGACGGGAATTTTTATTTTTATGTAAC 
AGGGCAAGATTTTTGCGTC GAAGAATTAGCTATAC AAGAAATTATGAAC C GTC AAGC AGGAGATTGGAA 
ATTCAATAGCTCGGCCTTTATATTGCCGACATTTAAGTTGATTAAAAAAGAATTATTCAATGAAGTTCA 
CTTTTCAAATGGTCGCCGCTTTGATGATGAAGCAACTATGCATCGCTTTTATCTTTTAGCCTCTAAAAT 
C GTC TTTAT AAACGATAATC TCTATCTGTAT AGAAGAC GTTCAGGAAGC ATC ATGAGAAC GGAATTTGA 
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TCTTTCCTGGGCAAGAGATATTGTTGAAGTGTTTTCTAAGAAAATATCGGATTGTGTCTTGGCTGGTTT 
GGATGTCTCCGTTCTGCGTATTCGATTTGTCAATCTTTTAAAAGATTATAAGCAAACTTTAGAATACCA 
TCAATTAACAGATACTGAGGAATATAAAGATATTTGTTTCAGATTAAAGTTGTTTTTTGATGCAGAACA 
AAGAAATGGTAAAAGT 

SP111 amino acid (SEQ ID NO: 196) 

CVEHILKQTYQNIEIILVDDGSTDNSGEI 

VDSDDIVKE3SnyfIETLYQQVQEKDADVVIGNYYNYDESDGNFYFWTGQDF 

FNSSAFILPTFKLIKKELFNEVHFSNGRRFDDEATMHRFYLLASKIVFINDNLYLYRRRSGSIMRTEFD 
LSWARDIVEVFSKKISDCVliAGLDVSVLRIRFVNLLKDYKQTLEYHQLTDTEEYKDICFRLKLFFDAEQ 
RNGKS 

SP0112 nucleotide (SEQ ID NO:197) 

GTGTTTGGATAGCATTCAGAATCAGACGTATCAAAATTTTGAGTGTTTATTAATCAATGATGGCTCTCC 
AGATCATTCATCCAAAATATGTGAAGAATTTGTAGAGAAAGATTCTCGTTTCAAATATTTTGAGAAAGC 
AAACGGCGGTCTTTCATCAGCTCGTAACCTAGGTATTGAATGTTCGGGGGGGGCGTACATTACTTTTGT 
AGACTCTGATGATTGGTTGGAAC ATGATGC TTTAGAC C GATTATATGGTGC TTTGAAAAAGGAAAAC GC 
AGATATTAGT ATC GGGC GTT ATAATTCTTAT GATGAAACACGCTATGTGTATATGAC TTATGTTAC GGA 
TC C AGATGATTCTC TAGAAGTGAT AGAAGGT AAAGC AATTATGGATAGGGAAGGTGTC GAAGAAGTC AG 
AAATGGGAACTGGAC TGTAGCTGTC TTGAAGTTATTC AAGAGAGAGTTAC TAC AAGATTTAC C ATTTC C 
TATAGGAAAAATTGCAGAGGATACTTACTGGACATGGAAGGTACTTCTAAGAGCTTCGAGGATAGTCTA 
TTTGAATCGTTGTGTTTACTGGTACCGTGTTGGTTTATCTGATACTTTATCGAATACATGGAGTGAAAA 
GC GT ATGTATGATGAAATTGGGGCTAGGGAAGAAAAGATAGC TATTTTAGCAAGTTC AGAC T ATGAC TT 
GACCAATCATATTTTGATTTATAAAAATAGATTACAAAGAGTGATAGCAAAATTAGAAGAACAAAATAT 
GCAGTTCACAGAGATTTACAGAAGAATGATGGAAAAATTGTCTTTACTTCCG 

SP0112 amino acid (SEQ ID NO:198) 

CLDSIQNQTYQNFECLLINDGSPDHSSKICEEFVEKDSRFKYFEKANGGLSSARNLGIECSGGAYITFV 
DSDDWLEHDALDRI/TOALKKENADISIGR™ 

NGNWTVAVLKLF KRELLQDLPF P I GKI AEDT YWTWKVLLRAS RI VYLNRCVYWYRVGL SDTL SNTWSEK 
RI^DEIGAREEKIAILASSDYDLTIffilLIYKNRL^ 

SP113 nucleotide (SEQ ID NO: 199) 

GTGC C TAGATAGTATTATTACTC AAACATAT AAAAATATTGAGATTGTTGTC GTTAATGATGGTTCTAC 
GGATGC TTC AGGTGAAATTTGT AAAGAATTTTC AGAAATGGATC ACC GAATTC TC TATATAGAAC AAGA 
AAATGCTGGTCTTTCTGCCGCACGAAACACCGGTCTGAATAATATGTCCGGAAATTATGTGACCTTTGT 
GGACTCGGATGATTGGATTGAGCAAGATTATGTAGAAAC TC TATATAAAAAAATAGT AGAGTATC AGGC 
TGATATTGCAGTTGGTAATTATTATTCTTTCAACGAAAGTGAAGGAATGTTCTACTTTCATATATTGGG 
AGACTCCTATTATGAGAAAGTATATGATAATGTTTCTATCTTTGAGAACTTGTATGAAACTCAAGAAAT 
GAAGAGTTTTGCTTTGATATCTGCTTGGGGTAAACTCTATAAGGCAAGATTGTTTGAGCAGTTGCGCTT 
TGACATAGGTAAATTAGGAGAAGATGGTTACCTCAATCAAAAGGTATATTTATTATCAGAAAAGGTAAT 
TTATTTAAATAAAAGTC TTT ATGC TT ATC GGATT AGAAAAGGTAGTTTATC AAGAGTTTGGAC AGAAAA 
GTGGATGCACGCTTTAGTTGATGCTATGTCTGAACGTATTACGCTACTAGCTAATATGGGTTATCCTCT 
AGAGAAACACTTGGCAGTTTATCGTCAGATGTTGGAAGTCAGTCTCGCCAACGGTCAAGCTAGTGGTTT 
ATC TGAC AC AGC AACGTATAAAGAGTTTGAAATGAAAC AAAGGCTTTTAAATC AGCTATC GAGACAAGA 
GGAAAGTGAAAAGAAAGCC ATTGTCCTC GC AGCAAACTATGGC T ATGTAGACC AAGTTTTAAC GACAAT 
CAAGTCTATTTGTTATCATAATCGTTCGATTCGTTTTTATCTGATTCATAGCGATTTTCCAAATGAATG 
GATTAAGCAATTAAATAAGC GCTTAGAGAAGTTTGACTC AGAAATTATTAATTGTCGGGTAAC TTCTGA 
GC AAATTTC ATGTTATAAATC GGATATTAGTTAC AC AGTCTTTTTACGC T ATTTC ATAGC TGATTTC GT 
GCAAGAAGACAAGGCCCTCTACTTGGACTGTGATCTAGTTGTAACGAAAAATCTGGATGACTTGTTTGC 
TACAGACTTACAAGATTATCCTTTGGCTGCTGTTAGAGATTTTGGGGGCAGAGCTTATTTTGGTCAAGA 
AATC TTTAATGC C GGTGTTC TC TTGGTAAACAATGCTTTTTGGAAAAAAGAGAAT ATGAC C C AAAAATT 
AATTGATGTAACCAATGAATGGCATGATAAGGTGGATCAGGCAGATCAGAGCATCTTGAATATGCTTTT 
TGAACATAAATGGTTGGAATTGGACTTTGATTATAATCATATTGTCATTCATAAACAGTTTGCTGATTA 
TCAATTGCCTGAGGGTCAGGATTATCCTGCTATTATTCACTATCTTTCTCATCGGAAACCGTGGAAAGA 
TTTGGCGGCCCAAACCTATCGTGAAGTTTGGTGGTACTATCATGGGCTTGAATGGACAGAATTGGGACA 
AAACCATCATTTACATCCATTACAAAGATCTCACATCTATCCAATAAAGGAACCTTTCACTTGTCTAAT 
CTATACTGC C TC AGACC ATATTGAAC AAATTGAGAC ATTGGTTCAATC CTTGC CTGATATTC AGTTTAA 
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GATAGCAGCTAGAGTAATAGTTAGTGATCGATTGGCTCAGATGACAATTTATCCAAACGTGACTATATT 
TAAC GGAATTC AC TATTTGGTAGATGTC GAT AATGAATTGGTAGAAAC C AGTC AAGTAC TTTTAGATAT 
TAATCATGGCGAAAAGACAGAAGAAATTCTCGATCAATTTGCTAATCTTGGCAAGCCTATCTTATCCTT 
TGAAAATAC T AAAAC C TATGAAGT AGGTC AGGAGGC ATATGC TGTTGAC C AAGTTCAAGC AAT GATTGA 
AAAATTGAGAGAAATAAGCAAA 

SP113 amino acid (SEQ ID NO:200) 

cldsiitqtyknieivvvndgstdasgeickefsemdhrilyieqenaglsaarntgln™ 
dsddwieqdwetlykkiveyqadiavgnyysfnesegmfyfhilgdsyyekvydnvsifenlyetqem 
ksfalisawgklykarlfeqlrfdigklgedgyljsfqkvyllsekviylnkslyayrirkgslsrw 
wmhalvdamseritllaimgypl 

esekkaivlaanygyvdqvlttiksicyhnrsirfylihsdfpnewikqlnkrlekfdseiincrvtse 
qiscyksdisytvflryfiadfvqedkalyldcdlwtknlddlfatdlqdyplaavrdfggrayfgqe 
i fnagvllwnafwkkenmtqkl i dvtmewhdkvdqadqs ilnmlfehkwleldfdynhivihkqfady 
qlpegqdypaiihylshrkpwkdlaaqtyrevwwyyhglewtelgqnhhlhplqrshiypikepftcli 
ytasdhieqietlvqslpdiqfkiaarvivsdrlaqmtiypnvtifngihylvdvdnelvetsqvlldi 
nhgekteeildqfanlgkpilsfentktyevgqeayavdqvqamieklreisk 

SP114 nucleotide (SEQ ID NO:201) 

CATTCAGAAGCAGACCTATCAAAATCTGGAAATTATTCTTGTTGATGATGGTGCAACAGATGAAAGTGG 
TCGCTTGTGTGATTCAATCGCTGAACAAGATGACAGGGTGTCAGTGCTTCATAAAAAGAACGAAGGATT 
GTCGCAAGCACGAAATGATGGGATGAAGCAGGCTCACGGGGATTATCTGATTTTTATTGACTCAGATGA 
TTATATCCATCCAGAAATGATTCAGAGCTTATATGAGCAATTAGTTCAAGAAGATGCGGATGTTTCGAG 
CTGTGGTGTCATGAATGTCTATGCTAATGATGAAAGCCCACAGTCAGCGAATCAGGATGACTATTTTGT 
CTGTGATTCTCAAACATTTCTAAAGGAATACCTCATAGGTGTU^AAAATACCTGGGACGATTTGCAATAA 
GCTAATC AAGAGAC AGATTGCAAC TGCC CT ATCCTTTC CTAAGGGGTTGATTTAC GAAGATGC C T ATTA 
CCATTTTGATTTAATCAAGTTGGCCAAGAAGTATGTGGTTAATACTAAACCCTATTATTACTATTTCCA 
TAGAGGGGATAGTATTACGAC CAAACG C TATGC AGAGAAGGATTTAGC CTATATTGATATC TAC CAAAA 
GTTTTATAATGAAGTTGTGAAAAACTATCCTGACTTGAAAGAGGTCGCTTTTTTCAGATTGGCCTATGC 
CCACTTCTTTATTCTGGATAAGATGTTGCTAGATGATCAGTATAAAGAGTTTGAAGCCTATTCTCAGAT 
TCATCGTTTTTTAAAAGGCCATGCCTTTGCTATTTCTAGGAATCCAATTTTCCGTAAGGGGAGAAGAAT 
TAGTGC TTTGGC CC TATTC ATAAATATTTC C TTATATC GATTCTTATTACTGAAAAAT ATTGAAAAATC 
TAAAAAATTACAT 

SP114 amino acid (SEQ ID NO:202) 

IQKQTYQNLEIILVDDGATDESGRLCDSIAEQDDRVSVLH^ 
YIHPEMIQSLYEQLVQEDADVSSCGVMNW 

LIKRQIATALSFPKGLIYEDAYYHFDLIKLAKKYWNTKPYYYYFHRGDSITTKPYAEKDLAYIDIYQK 
FYNEWKNYPDLKEVAFFRLAYAHFFILDKMLLDDQYKQFEAYSQIHRFLKGHAFAISRNPIFRKGRRI 
SALALF INI SL YRFLLLKNI EKSKKLH 

SP115 nucleotide (SEQ ID NO: 203) 

TAAGGCTGATAATCGTGTTCAAATGAGAACGACGATTAATAATGAATCGCCATTGTTGCTTTCTCCGTT 
GTATGGCAATGATAATGGTAACGGATTATGGTGGGGGAACACATTGAAGGGAGCATGGGAAGCTATTCC 
TGAAGA7GTAAAGCCATATGCAGCGATTGAACTTCATCCTGCAAAAGTCTGTAAACCAACAAGTTGTAT 
TC C AC GAGATAC GAAAGAATTGAGAGAATGGTATGTC AAGATGTTGGAGGAAGC TC AAAGTCTAAACAT 
TC CAGTTTTC TTGGTTATTATGTCGGCTGGAGAGC GTAATAC AGTTCCTCC AGAGTGGTTAGATGAAC A 
ATTCCAAAAGTATAGTGTGTTAAAAGGTGTTTTAAATATTGAGAATTATTGGATTTACAATAACCAGTT 
AGCTCCGCATAGTGCTAAATATTTGGAAGTTTGTGCCAAATATGGAGCGCATTTTATCTGGCATGATCA 
TGAAAAATGGTTC TGGGAAACTATTATGAAT GATC C GAC ATTCTTTGAAGC GAGTC AAAAATATC AT AA 
AAATTTGGTGTTGGC AACTAAAAATACGC CAATAAGAGATGATGC GGGTAC AGATTCTATC GTTAGTGG 
ATTTTGGTTGAGTGGCTTATGTGATAACTGGGGCTCATCAACAGATACATGGAAATGGTGGGAAAAACA 
TTATACAAAC AC ATTTGAAAC TGGAAGAGCT AGGGATATGAGATC C TATGC ATC GGAAC C AGAATC AAT 
GATTGCTATGGAAATGATGAATGTATATACTGGGGGAGGCACAGTTTATAATTTCGAATGTGCCGCGTA 
TACATTTATGAC AAATGATGTAC C AAC TC C AGCATTTACTAAAGGTATTATTC C TTTC TTTAGAC ATGC 
TATAC AAAATCC AGC TC CAAGTAAGGAAGAAGTTGTAAATAGAAC AAAAGCTGTATTTTGGAATGGAGA 
AGGTAGGATTAGTTC ATT AAACGGATTTTAT CAAGGACTTTATTC GAATGATGAAAC AATGC CTTT AT A 
TAATAATGGGAGATATCATATTCTTCCTGTAATACATGAGAAAATTGATAAGGAAAAGATTTCATCTAT 
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ATTCCCTAATGCAAAAATTTTGACTAAAAATAGTGAGGAATTGTCTAGTAAAGTCAACTATTTAAACTC 
GCTTTATCCAAAACTTTATGAAGGAGATGGGTATGCTCAGCGTGTAGGTAATTCCTGGTATATTTATAA 
TAGTAATGCTAATATCAATAAAAATCAGCAAGTAATGTTGCCTATGTATACTAATAATACAAAGTCGTT 
ATCGTTAGATTTGACGCCACATACTTACGCTGTTGTTAAAGAAAATCCAAATAATTTACATATTTTATT 
GAATAATTACAGGACAGATAAGACAGCTATGTGGGCATTATCAGGAAATTTTGATGCATCAAAAAGTTG 
GAAGAAAGAAGAATT AGAGTTAGCG AAC TGGATAAGC AAAAATTATTC CATC AATC CTGTAGATAATGA 
C TTTAGGACAACAACAC TTAC ATTAAAAGGGCATACTGGTC ATAAACCTCAGATAAATATAAGTGGCGA 
TAAAAATC ATTAT AC TTATAC AGAAAATTGGGATGAGAAT AC C C ATGTTTATAC C ATT AC GGTTAATC A 
TAATGGAATGGTAGAGATGTCTATAAATACTGAGGGGACAGGTCCAGTCTCTTTCCCAACACCAGATAA 
ATTTAATGATGGTAATTTGAATATAGC ATATGC AAAAC C AAC AAC ACAAAGTTC TGTAGATTAC AATGG 
AGACC C T AATAGAGC TGTGGATGGTAAC AGAAATGGTAATTTTAAC TC TGGTTC GGTAACAC ACAC TAG 
GGCAGATAATCCCTCTTGGTGGGAAGTCGATTTGAAAAAAATGGATAAAGTTGGGCTTGTTAAAATTTA 
TAATCGCACAGATGCTGAGACTCAACGTCTATCTAATTTT 

SP115 amino acid (SEQ ID NO:204) 

KADNRVQMRTTINNES PLLLS PL YGNDNGNGLWWGNTLKGAWEAI PEDVKPYAAI ELHPAKVCKPTSCI 

PRDTKELREWYVKMLEEAQSLNIPVFLVIMSAGERNTVPPEWLDEQFQKYSVLKGVLNIENYW 

APH S AKYLEVC AKYGAHF IWHDHEKWF WET IMNDPTF FEAS QKYHKNLVLATKNT P I RDDAGTDS I VSG 

FWLSGLCDNWGSSTDTWKWWEKHYT^^ 

TFMTNDVPTPAFTKGIIPFFRHAIQNPAPSKEEVWRTKAVFWGEGRISSLNGFYQGLYSNDETMPLY 
NNGRYHILPVIHEKIDKEKISSIFPNAKILTKNS 
. SNANINKNQQVMLPMYT™^ 
KKEELELANWISKNYSINPVDNDFRTOT^ 
NGMVEMSINTEGTGPVSFPTPDKFNDGNLNIAY 
ADNPSWWEVDLKKMDKVGLVKIYNRTDAETQRLSNF 

SP117 nucleotide (SEQ ID NO:205> 

CTGTGGCAATCAGTCAGCTGCTTCCAAACAGTCAGCTTCAGGAACGATTGAGGTGATTTCACGAGAAAA 
TGGCTCTGGGACACGGGGTGCCTTCACAGAAATCACAGGGATTCTCAAAAAAGACGGTGATAAAAAAAT 
TGACAACACTGCCAAAACAGCTGTGATTCAAAATAGTACAGAAGGTGTTCTCTCAGCAGTTCAAGGGAA 
TGCTAATGCTATCGGCTACATCTCCTTGGGATCTTTAACGAAATCTGTCAAGGCTTTAGAGATTGATGG 
TGTCAAGGCTAGTCGAGACACAGTTTTAGATGGTGAATACCCTCTTCAACGTCCCTTCAACATTGTTTG 
GTCTTCTAATCTTTCCAAGCTAGGTCAAGATTTTATCAGCTTTATCCACTCCAAACAAGGTCAACAAGT 
GGTC AC AGATAATAAATTTATTGAAGC TAAAACC GAAACC ACGGAATATAC AAGC CAAC ACTTATC AGG 
C AAGTTGTCTGTTGTAGGTTC C AC TTC AGTATCTTC TTTAATGGAAAAATT AGC AGAAGC TTATAAAAA 
AGAAAATCC AGAAGTTACGATTGATATTACC TCTAATGGGTC TTC AGC AGGTATTAC CGC TGTTAAGGA 
GAAAACC GCTGATATTGGTATGGTTTCTAGGGAATTAAC TCC TGAAGAAGGTAAGAGTCTC ACCCATGA 
TGCTATTGCTTTAGAC GGTATTGCTGTTGTGGTC AATAATGACAATAAGGC AAGCC AAGTC AGTATGGC 
TGAAC TTGC AGAC GTTTTT AGTGGC AAATT AAC C AC C TGGGAC AAGATT AAA 

SP117 amino acid (SEQ ID NO: 2 06) 

CGNQSAASKQSASGTIEVISRENGSGTRGAFTEITGILKKXJGDKKIDNTAKTAVIQNSTEGVLSAVQGN 
ANAIGYISLGSLTKSVKALEIDGVKASRDTVLDGEYPLQRPFNIVWSSNLSKLGQDFISFIHSKQGQQV 
VTDNKFIEAKTETTEYTSQHLSGKLSWGSTSVSSLMEKI^EAYKKENPEVTIDITSNGSSAGITAVKE 
KTADIGWSRELTPEEGKSLTHDAIALDGIAVW^^ 

SP118 nucleotide (SEQ ID NO:207) 

TTGTCAACAACAACATGCTACTTCTGAGGGGACGAATCAAAGGCAAAGCAGTTCAGCGAAAGTTCCATG 
GAAAGCTTC ATAC AC C AAC CTAAACAACCAGGTAAGTAC AGAAGAGGTCAAATC TC TC TTATC AGC TCA 
CTTGGATCCAAATAGTGTTGATGCATTTTTTAATCTCGTTAATGACTATAATACCATTGTCGGCTCAAC 
TGGCTTATC AGGAGATTTCAC TTC CTTTAC TCAC ACC GAATAC GATGTTGAGAAAATCAGTCATC TCTG 
GAATC AAAAGAAGGGC GATTTTGTTGGGAC C AAC TGC C GTATC AAT AGTT ATTGTCTTTTGAAAAATTC 
AGTCAC C ATTCC AAAGCTTGAAAAGAATGAC C AGTTGC TTTTC CTAGATAATGATGCGATTGATAAAGG 
AAAGGTCTTTGATTC ACAAGAT AAGGAAGAGTTTGATATTCT ATTTTC GAGAGTTC CAAC TGAGTC AAC 
TACAGATGTCAAGGTTCACGCTGAAAAGATGGAAGCATTCTTCTCACAATTTCAATTCAATGAAAAAGC 
TCGAATGCTGTCTGTAGTCTTGCACGACAATTTGGATGGCGAGTATCTGTTTGTAGGCCACGTTGGGGT 
CTTAGTACCTGCTGATGACGGTTTCTTATTTGTAGAGAAATTGACTTTCGAAGAGCCCTACCAAGCGAT 
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TAAATTTGC TAGTAAGGAAGATTGC TAC AAGTATTTGGGC AC C AAGTATGCGGATTATAC AGGC GAGGG 
ACTGGCTAAGCCTTTTATCATGGATAATGATAAGTGGGTTAAACTT 

SP118 amino acid (SEQ ID NO:208) 

CQQQHATSEGTNQRQSSSAKVPWKASYTNL^ 

GLSGDFTSFTHTEYDVEKISHL^QKKGDFVGTN^^ 

KVFDSQDKEEFDILFSRVPTESTTDVKVHAEKME^FF 

LVPADDGFLFVEKX.TFEEPYQAIKFASKEDCYKYLGTKYADYTGEGLAKPFIMDJTOKWVKL 
SP119 nucleotide (SEQ ID NO:209) 

TTGTTCAGGCAAGTCCGTGACTAGTGAACACCAAACGAAAGATGAAATGAAGACGGAGCAGACAGCTAG 
T AAAAC AAGC GC AGC TAAAGGGAAAGAGGTGGC TGATTTTGAATTGATGGGAGTAGATGGC AAGAC C TA 
CCGTTTATCTGATTACAAGGGCAAGAAAGTCTATCTCAAATTCTGGGCTTCTTGGTGTTCCATCTGTCT 
GGCTAGTCTTCCAGATACGGATGAGATTGCTAAAGAAGCTGGTGATGACTATGTGGTCTTGACAGTAGT 
GTC AC C AGGAC ATAAGGGAGAGC AATC TGAAGC GGAC TTTAAGAATTGGTATAAGGGATTGGATTATAA 
AAATCTCCCAGTCCTAGTTGACCCATCAGGCAAACTTTTGGAAACTTATGGTGTCCGTTCTTACCCAAC 
C CAAGCC TTTATAGACAAAGAAGGCAAGCTGGTC AAAAC AC ATC C AGGATTC ATGGAAAAAGATGC AAT 
TTTGCAAACTTTGAAGGAATTAGCC 

SP119 amino acid (SEQ ID NO:210) 

CSGKSVTSEHQTKDEMKTEQTASKTSAAKGKEVADFELMGVDGKTYRLSDYKGKKVYLKFWAS 

ASLPDTDEIAKEAGDDYVVLTVVSPGHKGEQSEADFKNWYKGLDYKN^ 

QAFIDKEGKLVKTHPGFMEKDAILQTLKELA 

SP12 0 nucleotide (SEQ ID NO: 2 11) 

CTCGCAAATTGAAAAGGCGGCAGTTAGCCAAGGAGGAAAAGCAGTGAAAAAAACAGAAATTAGTAAAGA 
CGCAGACTTGCACGAAATTTATCTAGCTGGAGGTTGTTTCTGGGGAGTGGAGGAATATTTCTCACGTGT 
TC CC GGGGTGACGGATGC C GTTTC AGGC TATGCAAATGGTAGAGGAGAAAC AACC AAGTAC GAATTGAT 
TAACCAAACAGGTCATGCAGAAACCGTCCATGTCACCTATGATGCCAAGCAAATTTCTCTCAAGGAAAT 
CCTGCTTCACTATTTCCGCATTATCAATCCAACCAGCAAAAATAAACAAGGAAATGATGTGGGGACCCA 
GTACCGTACTGGTGTTTATTACACAGATGACAAGGATTTGGAAGTGATTAACCAAGTCTTTGATGAGGT 
GGC TAAGAAATACGATCAAC CTC TAGC AGTTGAAAAGGAAAACTTGAAGAATTTTGTGGTGGCTGAGGA 
TTAC CATCAAGACTATCTCAAGAAAAATCC AAATGGCTACTGCCATATC AATGTTAATC AGGC GGCCTA 
TCC TGTCATTGATGCCAGCAAATATCC AAAAC C AAGTGATGAGGAATTGAAAAAGAC C CTGTC ACC TGA 
GGAGTATGC AGTTACC CAGGAAAATCAAAC AGAAC GAGC TTTCTC AAACC GTTAC TGGGATAAATTTGA 
ATCCGGTATCTATGTGGATATAGCAACTGGGGAACCTCTCTTTTCATCAAAAGACAAATTTGAGTCTGG 
TTGTGGC TGGC CTAGTTTTAC C CAAC CC ATC AGTC C AGATGTTGTCAC CTAC AAGGAAGATAAGTC C TA 
C AATATGACGC GTATGGAAGTGCGGAGCCGAGTAGGAGATTCTC AC CTTGGGC ATGTC TTTAC GGATGG 
TCCACAGGACAAGGGCGGCTTACGTTACTGTATCAATAGCCTCTCTATCCGCTTTATTCCCAAAGACCA 
AATGGAAGAAAAAGGTACGCTTATTTAC 



SP12 0 amino acid (SEQ ID NO: 2 12) 

SQIEKAAVSQGGKAVKKTEISKDADLHEIYLAGGCFWGVEEYFSRVPGVTDAVSGYANGRGETTKYELI 
NQTGHAETVHVTYDAKQI SLKE ILLHYFRI INPTSKJSTKQGNDVGTQYRTGVYYTDDKDLEVINQVFDEV 
AKKYDQPLAVEKENLKNFWAEDYHQDYLKKNPNGYCHINVNQAAYPVIDASKYPKPSDEELKKTLSPE 
EYAVTQENQTERAFSNRYWDKFESGIYVDIATGEPLFSSKDKFESGCGWPSFTQPISPDWTYKEDKSY 
NMTRMEVRSRVGDSHLGHVFTDGPQDKGGLRYC INSLS IRF I PKDQMEEKGTLI Y 

SP121 nucleotide (SEQ ID NO: 213) 

TTGTCAGTCAGGTTCTAATGGTTCTCAGTCTGCTGTGGATGCTATCAAACAAAAAGGGAAATTAGTTGT 
GGCAACCAGTCCTGACTATGCACCCTTTGAATTTCAATCATTGGTTGATGGAAAGAACCAGGTAGTCGG 
TGCAGACATCGACATGGCTCAGGCTATCGCTGATGAACTTGGGGTTAAGTTGGAAATCTCAAGCATGAG 
TTTTGACAATGTTTTGACCAGTCTTCAAACTGGTAAGGCTGACCTAGCAGTTGCAGGAATTAGTGCTAC 
TGACGAGAGAAAAGAAGTCTTTGATTTTTC AATC C CAT AC TATGAAAAC AAGATT AGTTTCTTGGTTC G 
TAAGGCTGATGTGGAAAAATACAAGGATTTAACTAGCCTAGAAAGTGCTAATATTGCAGCCCAAAAAGG 
GACTGTTCCAGAATCAATGGTCAAGGAACAATTGCCAAAAGTTCAATTAACTTCCCTAACTAATATGGG 
TGAAGCAGTCAATGAATTGCAGGCTGGAAAAATAGATGCTGTTCATATGGATGAGCCTGTTGCACTTAG 
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TTATGCTGCTAAAAACGCTGGCTTAGCTGTCGCAACTGTCAGCTTGAAGATGAAGGACGGCGACGCCAA 
TGCC 

SP121 amino acid (SEQ ID NO: 2 14) 

CQSGSNGSQSAVDAIKQKGKLWATSPDYAPFEFQSLVDGKNQWGADIDMAQAIADELGVKLEISSMS 

FDNVLTSLQTGKADLAVAGISATDERKEVFDFSIPYYENKISFLVRKADVEKYKDLTSLESANIAAQKG 

TVPESMVKEQLPKVQLTSLTNMGE^ 

A 

SP122 nucleotide (SEQ ID NO:215) 

GGAAACTTCACAGGATTTTAAAGAGAAGAAAACAGCAGTCATTAAGGAAAAAGAAGTTGTTAGTAAAAA 
TCCTGTGATAGACAATAACACTAGCAATGAAGAAGCAAAAATCAAAGAAGAAAATTCCAATAAATCCCA 
AGGAGATTATACGGACTCATTTGTGAATAAAAACACAGAAAATCCGAAAAAAGAAGATAAAGTTGTCTA 
TATTGCTGAATTTAAAGATAAAGAATCTGGAGAAAAAGCAATCAAGGAACTATCCAGTCTTAAGAATAC 
AAAAGTTTTATAT ACTTATGATAGAATTTTTAAC GGTAGTGC C ATAGAAAC AACTC C AGATAAC TTGGA 
C AAAATTAAAC AAATAGAAGGTATTTC ATG GGTTGAAAGGGC ACAAAAAGTC C AAC C C ATGATGAATC A 
TGCCAGAAAGGAAATTGGAGTTGAGGAAGCTATTGATTACCTAAAGTCTATCAATGCTCCGTTTGGGAA 
AAATTTTGATGGTAGAGGTATGGTCATTTCAAATATCGATACTGGAACAGATTATAGACATAAGGCTAT 
GAGAATC GATGATGATGC C AAAGCC TC AATGAGATTTAAAAAAGAAGACTT AAAAGGC AC TGAT AAAAA 
TTATTGGTTGAGTGATAAAATCCCTCATGCGTTCAATTATTATAATGGTGGCAAAATCACTGTAGAAAA 
ATATGATGATGGAAGGGATTATTTTGAC C C AC ATGGGATGC ATATTGC AGGGATTC TTGCTGGAAATGA 
TACTGAACAAGACATCAAAAACTTTAACGGCATAGATGGAATTGCACCTAATGCACAAATTTTCTCTTA 
CAAAATGTATTCTGACGCAGGATCTGGGTTTGCGGGTGATGAAACAATGTTTCATGCTATTGAAGATTC 
TATCAAACACAACGTTGATGTTGTTTCGGTATCATCTGGTTTTACAGGAACAGGTCTTGTAGGTGAGAA 
ATATTGGCAAGCTATTCGGGCATTAAGAAAAGCAGGCATTCCAATGGTTGTCGCTACGGGTAACTATGC 
GACTTCTGCTTCAAGTTCTTCATGGGATTTAGTAGCAAATAATCATCTGAAAATGACCGACACTGGAAA 
TGTAAC AC GAACTGC AGCAC ATGAAGATGC GAT AGC GGTCGC TTC TGC TAAAAATC AAAC AGTTGAGTT 
TGATAAAGTTAAC ATAGGTGGAGAAAGTTTTAAATAC AGAAATATAGGGGC C TTTTTCGATAAGAGTAA 
AATC AC AAC AAATGAAGATGGAACAAAAGC TC C TAGTAAATTAAAATTTGTATATATAGGCAAGGGGC A 
AGACCAAGATTTGATAGGTTTGGATCTTAGGGGCAAAATTGCAGTAATGGATAGAATTTATACAAAGGA 
TTTAAAAAATGCTTTTAAAAAAGCTATGGATAAGGGTGCACGCGCCATTATGGTTGTAAATACTGTAAA 
TTACTACAATAGAGATAATTGGACAGAGCTTCCAGCTATGGGATATGAAGCGGATGAAGGTACTAAAAG 
TC AAGTGTTTTC AATTTC AGGAGATGATGGTGTAAAGCTATGGAAC ATGATTAATC C TGATAAAAAAAC 
TGAAGTCAAAAGAAATAATAAAGAAGATTTTAAAGATAAATTGGAGCAATACTATCCAATTGATATGGA 
AAGTTTTAATTCCAACAAACCGAATGTAGGTGACGAAAAAGAGATTGACTTTAAGTTTGCACCTGACAC 
AGACAAAGAACTCTAT AAAGAAGATATCATC GTTC C AGC AGGATC TAC ATCTTGGGGGC C AAGAATAGA 
TTTACTTTTAAAACCCGATGTTTCAGCACCTGGTAAAAATATTAAATCCACGCTTAATGTTATTAATGG 
CAAATCAACTTATGGCTATATGTCAGGAACTAGTATGGCGACTCCAATCGTGGCAGCTTCTACTGTTTT 
GATTAGACC GAAATTAAAGGAAATGCTTGAAAGACC TGTATTGAAAAATC TTAAGGGAGATGAC AAAAT 
AGATCTTACAAGTCTTACAAAAATTGCCCTACAAAATACTGCGCGACCTATGATGGATGCAACTTCTTG 
GAAAGAAAAAAGTCAATACTTTGCATCACCTAGACAACAGGGAGCAGGCCTAATTAATGTGGCCAATGC 
TTTGAGAAATGAAGTTGTAGCAACTTTCAAAAACACTGATTCTAAAGGTTTGGTAAACTCATATGGTTC 
CATTTCTCTTAAAGAAATAA^GGTGATAAAAAATACTTTACAATCAAGCTTCACAATACATCAAACAG 
ACCTTTGACTTTTAAAGTTTCAGCATCAGCGATAACTACAGATTCTCTAACTGACAGATTAAAACTTGA 
TGAAAC ATATAAAGATGAAAAATCTC CAGATGGTAAGCAAATTGTTCC AGAAATTC AC C C AGAAAAAGT 
CAAAGGAGCAAATATCACATTTGAGCATGATACTTTCACTATAGGCGCAAATTCTAGCTTTGATTTGAA 
TGCGGTTATAAATGTTGGAGAGGCCAAAAACAAAAATAAATTTGTAGAATCATTTATTCATTTTGAGTC 
AGTGGAAGCGATGGAAGCTCTAAACTCCAGCGGGAAGAAAATAAACTTCCAACCTTCTTTGTCGATGCC 
TC TAATGGGATTTGCTGGGAATTGGAAC C AC GAAC CAATC CTTGATAAATGGGC TTGGGAAGAAGGGTC 
AAGATCAAAAACACTGGGAGGTTATGATGATGATGGTAAAC C GAAAATTC C AGGAACCTTAAATAAGGG 
AATTGGTGGAGAACATGGTATAGATAAATTTAATCCAGCAGGAGTTATACAAAATAGAAAAGATAAAAA 
TAC AACATC CCTGGATCAAAATCCAGAATTATTTGC TTTC AATAAC GAAGGGATC AAC GC TC C ATC ATC 
AAGTGGTTCTAAGATTGCTAACATTTATCCTTTAGATTCAAATGGAAATCCTCAAGATGCTCAACTTGA 
AAGAGGATTAACACCTTCTCCACTTGTATTAAGAAGTGCAGAAGAAGGATTGATT 

"SP122 amino acid {SEQ ID NO: 2 16) 

ETSQDFKEKKTAVIKEKEWSKNPVIDINnOT 
IAEFKDKESGEKAIKELSSLKNTKVLYTYDRI^^^ 
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ARKEIGVEEAIDYLKSINAPFGKNFDGRGMVISNIDTGTDYRHKAMRIDDDAKASMRFKKEDLKGTDKN 
YWLSDKIPHAFNYYNGGKITVEKYDDGRDYFDPHGMHIAGILAGNDTEQDIKNFNGIDGIAPNAQIFSY 
KMYSDAGSGFAGDETMFHAIEDSIKHNVDWSVSSGFTC 

TSASSSSWDLVANNHLKMTDTGWTRTAAHEDAIAVASAKNQTVEFDKWIGGESFKYRNIGAFFDKSK 

ITTNEDGTKAPSKXKFVYIGKGQDQDLIGI^ 

YYNRDNWTELPAMGYEADEGTKSQVFSISGDDGVKL^ 

SFNSNKPWGDEKEIDFKFAPDTDKELYKEDIIVPAGSTSWGPRIDLLLKPDVSAPGKNIKSTLNVING 
KSTYGYMSGTSMATPIVAASTVLIRPKLKEMLERPVLKNLKGDDKIDLTSLTKIALQNTARPMMDATSW 
KEKSQYFASPRQQGAGLIWAWALRNEWATFKNTDSKGLVNSYGSISLKEIKGDKKYFTIKLHNTSNR 
PLTFKVSASAITTDSLTDRLKLDETYKDEKSPDGKQIVPEIHPEKVKGANITFEHDTFTIGAJMSSFDLN 
AVIIWGEAKNKNKFVESFIHFESVEAMEA^ 

RSKTLGGYDDDGKPKIPGTLNKGIGGEHGIDKFNPAGVIQNRKDKNTTSLDQNPELFAFNNEGINAPSS 
SGSKIANIYPLDSNGNPQDAQLERGLTPSPLVLRSAEEGLI 

SP123 nucleotide (SEQ ID NO: 217) 

TGTGGTCGAAGTTGAGACTCCTCAATCAATAACAAATCAGGAGCAAGCTAGGACAGAAAACCAAGTAGT 
AGAGAC AGAGGAAGCTC C AAAAGAAGAAGC AC CTAAAACAGAAGAAAGTC C AAAGGAAGAAC C AAAATC 
GGAGGTAAAAC CTACTGAC GAC AC C C TTC C TAAAGTAGAAGAGGGGAAAGAAGATTCAGCAGAAC CAGC 
TC CAGTTGAAGAAGTAGGTGGAGAAGTTGAGTC AAAAC C AGAGGAAAAAGTAGC AGTT AAGC C AGAAAG 
TCAACCATCAGACAAACCAGCTGAGGAATCAAAAGTTGAACAAGCAGGTGAACCAGTCGCGCCAAGAGA 
AGAC GAAAAGGC AC C AGTC GAGC C AGAAAAGC AAC C AGAAGCTCCTGAAGAAGAGAAGGCTGTAGAGGA 
AAC ACC GAAAC AAGAAGAGTC AAC TC C AGAT AC C AAGGCTGAAGAAACTGTAGAAC C AAAAGAGGAGAC 
TGTTAATCAATCTATTGAACAACCAAAAGTTGAAACGCCTGCTGTAGAAAAACAAACAGAACCAACAGA 
GGAACC AAAAGTTGAAC AAGCAGGTGAAC C AGTCGC GCC AAGAGAAGACGAAC AGGC ACC AAC GGC AC C 
AGTTGAGC C AGAAAAGCAAC C AGAAGTTC C T GAAGAAGAGAAGGCTGTAGAGGAAAC ACC GAAACC AGA 
AGATAAAATAAAGGGTATTGGTAC T AAAGAAC C AGTT GAT AAAAGTG AGTT AAATAATCAAATTGATAA 
AGCTAGTTCAGTTTCTCCTACTGATTATTCTACAGCAAGTTACAATGCTCTTGGACCTGTTTTAGAAAC 
TGCAAAAGGTGTCTATGCTTCAGAGCCTGTAAAACAGCCTGAGGTAAATAGCGAGACAAATAAACTTAA 
AAC GGCTATTGAC GC TC TAAAC GTTGATAAAACTGAATTAAAC AATAC GATTGC AGATGC AAAAAC AAA 
GGTAAAAGAACATTACAGTGATAGAAGTTGGC AAAAC C TCC AAACT GAAGTTAC AAAGGCTGAAAAAGT 
TGC AGC T AATAC AGATGC TAAAC AAAGTGAAGTT AAC GAAGCTGTTGAAAAATTAACTGC AAC TATTGA 
AAAATTGGTTGAATT ATCTGAAAAGCC AATATTAAC ATTGACTAGTAC C GATAAGAAAAT ATTGGAACG 
TGAAGCTGTTGCTAAGTATACTCTAGAAAATCAAAACAAAACAAAAATCAAATCAATCACAGCTGAATT 
GAAAAAAGGAGAAGAAGTTATTAATACTGTAGTCCTTACAGATGACAAGGTAACAACAGAAACTATAAG 
C GCTGCATTTAAGAAC CTAGAGT AC TAC AAAGAATAC AC C C TATCTACAACTATGATTTACGAC AGAGG 
TAACGGTGAAGAAACTGAAACTCTAGAAAATCAAAATATTCAATTAGATCTTAAAAAAGTTGAGCTTAA 
AAATATTAAAC GTAC AGATTTAATC AAATAC GAAAATGGAAAAGAAAC TAATGAATC ACTGATAACAAC 
TATTCCTGATGATAAGAGCAATTATTATTTAAAAATAACTTCAAATAATCAGAAAACTACATTACTAGC 
TGTTAAAAATATAGAAGAAAC TACGGTTAAC GGAAC AC CTGTATATAAAGTTAC AGCAATC GC AGACAA 
TTTAGTCTCTAGAACTGCTGATAATAAATTTGAAGAAGAA 

SP123 amino acid (SEQ ID NO: 218) 

WWETPQSITNQEQARTENQVVETEEAPKEEAPKTEESPKEEPKSEVKPTDDTLPKVEEGKEDSAEPA 
PVEEVGGEVESKPEEKVAVKPESQPSDKPAEESKVEQAGEPVAPREDEKAPVEPEKQPEAPEEEKAVEE 
TPKQEESTPDTKAEEWEPKEETVNQSIEQPKVETPAVEKQTEPTEEPKVEQAGEPVAPREDEQAPTAP 
VEPEKQPEVPEEEKAVEETPKPEDKIKGIGTKEPVDKSELJSnXTQIDKASSVSPTDYSTASYNALGPVLET 
AKGVYASEPVKQPEVNSETNKLKTAID^ 

AANTDAKQSEVNEAVEKLTATIEKLVELSEKPILTLTSTDKKILEREAVAKYTLENQNKTKIKSITAEL 

KKGEEVINTVVLTDDKVTTETISAAFKNIiEYYKEYTLSTTMIYDRGNGEETETLENQNIQ^ 

NT KRTDL I KYENGKETNESL ITTI PDDKSNYYLKITSNNQKTTLLAVKNI EETTVNGTPVYKVTAIADN 

LVSRTADNKFEEE 

SP12 4 amino acid (SEQ ID NO: 219) 

AAC AC CTGTATATAAAGTTAC AGC AATC GC AGAC AATTTAGTCTC TAGAACTGC TGAT AAT AAATTTGA 
AGAAGAATACGTTCACTATATTGAAAAACCTAAAGTCCACGAAGATAATGTATATTATAATTTCAAAGA 
ATTAGTGGAAGC TATTC AAAAC GATC CTTCAAAAGAATATCGTC TGGGAC AATC AATGAGC GCTAGAAA 
TGTTGTTCCTAATGGAAAATCATATATCACTAAAGAATTCACAGGAAAACTTTTAAGTTCTGAAGGAAA 
ACAATTTGCTATTACTGAATTGGAACATCCATTATTTAATGTGATAACAAACGCAACGATAAATAATGT 
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GAATTTTGAAAATGTAGAGATAGAACGTTC T GGTC AAGATAATATTGC ATC ATTAGC C AATACTATGAA 
AGGTTCTTGAGTTATTACAAATGTCAAAATTACAGGCACACTTTCAGGTCGTAATAATGTTGCTGGATT 
TGTAAATAATATGAATGATGGAACTCGTATTGAAAATGTTGCTTTCTTTGGCAAACTACACTCTACAAG 
TGGAAATGGCTCTCATACAGGGGGAATTGCAGGTACAAACTATAGAGGAATTGTTAGAAAAGCATATGT 
TGATGCTACTATTACAGGAAACAAAACACGCGCCAGCTTGTTAGTTCCTAAAGTAGATTATGGATTAAC 
TCTAGACCATCTTATTGGTACAAAAGCTCTCCTAACTGAGTCGGTTGTAAAAGGTAAAATAGATGTTTC 
AAATCCAGTAGAAGTTGGAGCAATAGCAAGTAAGACTTGGCCTGTAGGTACGGTAAGTAATTCTGTCAG 
CTATGC TAAGATTATC CGTGGAGAGGAGTTATTCGGC TCTAAC GAC GTTGATGATTC TGATTATGC TAG 
TGCTCATATAAAAGATTTATATGCGGTAGAGGGATATTCGTCAGGTAATAGATCATTTAGGAAATCTAA 
AACATTTACTAAATTAACTAAAGAACAAGCTGATGCTAAAGTTACTACTTTCAATATTACTGCTGATAA 
ATT AGAAAGTGATCTATC TCC TC TTGC AAAAC TTAATGAAGAAAAAGCCTATTC T AGTATTC AAGATTA 
TAACGCTGAATATAAC CAAGC CTATAAAAATCTTGAAAAATTAATACC ATTCTACAATAAAGATTATAT 
TGTATATC AAGGTAATAAATTAAATAAAGAACACC ATC TAAATAC TAAAGAAGTTCTTTC TGTTAC C GC 
GATGAACAACAATGAGTTTATCACAAACCTAGATGAAGCTAATAAAATTATTGTTCACTATGCGGACGG 
TAC AAAAGATTAC TTTAAC TTGTCTTC T AGC AGTGAAGGTTTAAGTAATGTAAAAGAATATACTATAAC 
TGACTTAGGAATTAAATATACACCTAATATCGTTCAAAAAGATAACACTACTCTTGTTAATGATATAAA 
ATC TATTTTAGAATC AGTAGAGC TTC AGTC TC AAACGATGTATCAGC ATCTAAATC GATTAGGTGAC TA 
TAGAGTTAATGCAATCAAAGATTTATATTTAGAAGAAAGCTTCACAGATGTTAAAGAAAACTTAACAAA 
CCTAATC AC AAAATTAGTTC AAAAC GAAGAAC ATC AACTAAATGATTCTCC AGC TGCTCGTCAAATGAT 
TC GTGATAAAGTC GAGAAAAAC AAAGC AGCTTT ATTAC T AGGTTT AACTTAC CTAAATC GTT AC TATGG 
AGTTAAATTTGGTGATGTTAATATTAAAGAATTAATGCTATTCAAACCAGATTTCTATGGTGAAAAAGT 
TAGCGTATTAGACAGATTAATTGAAATCGGTTCTAAAGAGAACAACATTAAAGGTTCACGTACATTCGA 
CGCATTCGGTCAAGTA 

SP124 amino acid (SEQ ID NO:220) 

TPWKVTAIADNLVSRTADNKFEEEYVHYIEKPKTO 

WPNGKSYITKEFTGKLLSSEGKQFAITELEHPLFWITNATINNWFEWEIERSGQDNIASLANTMK 
GSSVITWKITGTLSGRJSnWAGFVmnTODGTRIENVAFFGKLHS 

DATITGNKTRASLLVPKVDYGLTLDHLIGTKALLTESVVKGKIDVSNPVEVGAIASKTWPVGTVSNSVS 

YAKIIRGEELFGSNDVDDSDYASAHIKDLYAVEGYSSGNRSFRKSKTFTKLTKEQADAKVTTFNITADK 

LE SDL S PLAKLNEEKAYS S IQDYNAEYNQAYKNLEKL I PF YNKD YIVYQGNKLNKEHHLNTKEVLSVTA 

MNNNEF ITNLDEANKI IVHYADGTKDYF3STLSSSSEGLSNVKEYTITDLGIKYTPNIVQKDNTTLVNDIK 

SILESVELQSQTMYQHLNRLGDYRWAIKDLYLEESFTDW 

RDKVEKNKAALLLGLTYLNRYYGWFGDWI^^ 

AFGQV 

SP125 nucleotide (SEQ ID NO:221) 

ATTAGACAGATTAATTGAAATCGGTTCTAAAGAGAACAACATTAAAGGTTCACGTACATTCGACGCATT 
CGGTCAAGTATTGGCTAAATATACTAAATCAGGTAATTTAGATGCATTTTTAAATTATAATAGACAATT 
GTTC ACAAAT ATAGAC AATATGAAC GATTGGTTT ATTGATGC TAC AGAAGAC CATGTC TAC ATC GCAGA 
ACGCGCTTCTGAGGTCGAAGAAATTAAAAATTCTAAACATCGTGCATTCGATAATTTAAAACGAAGTCA 
C CTTAGAAATAC TATAC TCC C ACTAC TGAATATTGATAAAGC AC ATCTTTATTTAATTTC AAATTAT AA 
TGCAATTGCCTTTGGTAGTGCAGAGCGATTAGGTAAAAAATCATTAGAAGATATTAAAGATATCGTTAA 
C AAAGCTGC AGATGGTTATAGAAACTATTATGATTTCTGGTATC GTC TAGC GTCTGATAAC GTTAAAC A 
ACGACTACTAAGAGATGCTGTTATTCCTATTTGGGAAGGTTATAACGCTCCTGGTGGATGGGTTGAAAA 
ATATGGC C GCTATAATAC CGAC AAAGTATAT ACTC CTCTT AGAGAATTCTTTGGTC C TATGGATAAGTA 
TTATAATTATAATGGAACAGGAGCTTATGCTGCTATATATCCTAACTCTGATGATATTAGAACTGATGT 
AAAATATGTTCATTTAGAAATGGTTGGTGAATACGGTATTTCAGTTTACACACATGAAACAACACACGT 
C AACGAC C GTGC GATTTACTTAGGTGGC TTTGGAC ACC GTGAAGGTACTGATGC TGAAGC AT ATGCTC A 
GGGTATGCTACAAACTCCTGTTACTGGTAGTGGATTTGATGAGTTTGGTTCTTTAGGTATTAATATGGT 
ATTTAAAC GC AAAAATGATGGGAATC AGTGGTAT ATTACAGATC C AAAAACTCT AAAAAC AC GAGAAGA 
TATTAATAGATATATGAAGGGTTATAATGACACTTTAACTCTTCTTGATGAAATTGAGGCTGAATCTGT 
GATTTCTCAACAAAATAAAGATTTAAATAGTGCATGGTTCAAAAAAATAGATAGAGAATACCGTGATAA 
C AATAAATTAAATC AATGGGATAAAATTC GAAATC TAAGTC AAGAAGAGAAAAATGAATTAAATATTC A 
ATC TGTTAATGATTTAGTTGATCAAC AATTAATGAC TAATCGC AATC CAGGTAATGGTATC TATAAAC C 
C GAAGCAATTAGCTATAACGATCAATC AC C TTATGTAGGTGTTAGAATGATGAC C GGTATCTAC GGAGG 
TAATACTAGTAAAGGTGCTCCTGGAGCTGTTTCATTCAAACATAATGCTTTTAGATTATGGGGTTACTA 
C GGATAC GAAAATGGGTTCTT AGGTTATGCTTC AAATAAAT ATAAAC AAC AATCTAAAAC AGATGGTGA 
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GTCTGTTCTAAGTGATGAATATATTATCA?VGAAAATATCTAACAATACATTTAATACTATTGAAGAATT 
TAAAAAAGCTTAC TTC AAAGAAGTT AAAGATAAAGC AAC GAAAGGATTAAC AAC ATTC GAAGTAAATGG 
TTCTTCCGTTTCATCATACGATGATTTACTGACATTGTTTAAAGAAGCTGTTAAAAAAGATGCCGAAAC 
TCTTAAACAAGAAGCAAACGGTAATAAAACAGTATCTATGAATAATACAGTTAAATTAAAAGAAGCTGT 
TTATAAGAAACTTCTTCAACAAACAAATAGCTTTAAAACTTCAATCTTTAAA 

SP12 5 amino acid (SEQ ID NO: 222) 

LDRLIEIGSKEIWIKGSRTFDAFGQVLAKYTKS 

RASEVEEIKNSKHRAFDNLKRSHLRNTILPL^ 

KAADGYRNYYDFWYRLASDNVKQRLLR^^ 

YNYNGTGAYAAI YPNSDD IRTDVKYVHLEMVGEYGI SVYTHETTHVNDRAI YLGGFGHREGTDAEAYAQ 
GMLQTPVTGSGFDEFGSLGINMVFKRKNDGNQWYITDPKTLKTREDIlSrRYMKGYNDTLTLLDEIEAESV 
ISQQNKDLNSAWFKKIDREYRDlSnsrKLNQWDKIRNLSQEEKNELNIQSVNDLVDQQ 

EAISYNDQSPYVGVRMMTGIYGGNTSKGAPGAVSFKHNAFRLWGYYGYENGFLGYASNKYKQQSKTDGE 
SVXSDEYIIKKISIMTFNTIEEFKKAYFKEVKDKATKGLTTFEVNGSSVSSYDDLLTLFKEAVKKDAET 
LKQEANGNKTVSKl^WKLKEAVYKKLLQQTNSFKTSIFK 

SP126 nucleotide (SEQ ID NO:223) 

TAAGACAGATGAACGGAGCAAGGTGTTTGACTTTTCCATTCCCTACTATACTGCAAAAAATAAACTCAT 
TGTCAAAAAATCTGACTTGACTACTTATCAGTCTGTAAACGACTTGGCGCAGAAAAAGGTTGGAGCGCA 
GAAAGGTTCGATTCAAGAGACGATGGCGAAAGATTTGCTACAAAATTCTTCCCTCGTATCTCTGCCTAA 
AAATGGGAATTTAATCACAGATTTAAAATCAGGACAAGTGGATGCCGTTATCTTTGAAGAACCTGTTTC 
CAAGGGATTTGTGGAAAATAATC CTGATTTAGCAATC GC AGAC CTC AATTTTGAAAAAGAGC AAGATGA 
TTC CTAC GC GGTAGCC AT gAAAAAAGAT AGC AAGAAATTGAAGAGGC AGTTC GAT AAAAC C ATTC AAAA 
GTTGAAGGAGTCTGGGGAATTAGACAAACTCATTGAGGAAGCCTTA 

SP126 amino acid (SEQ ID NO: 224) 

KTDERSKVFDFSIPYYTAKNKLIVKKSDI/TO 

NGISTLITDLKSGQVDAVIFEEPVSKGFVENNPDLAIADLNFEKEQDDSYAVAMKKDSKKLKRQFDKTIQK 
LKESGELDKLIEEAL 

SP127 nucleotide (SEQ ID NO:225) 

CTGTGAGAATC AAGC TAC AC C CAAAGAGAC TAGCGCTC AAAAGAC AATC GTC CTTGCTACAGCTGGC GA 
CGTGCCACCATTTGACTACGAAGACAAGGGCAATCTGACAGGCTTTGATATCGAAGTTTTAAAGGCAGT 
AGATGAAAAAC TC AGC GACTACGAGATTC AATTCC AAAGAAC C GCC TGGGAGAGC ATCTTCC C AGGACT 
TGATTCTGGTCACTATCAGGCTGCGGCCAATAACTTGAGTTACACAAAAGAGCGTGCTGAAAAATACCT 
TTACTCGCTTCCAATTTCCAACAATCCCCTCGTCCTTGTCAGCAACAAGAAAAATCCTTTGACTTCTCT 
TGACCAGATCGCTGGTAAAACAACACAAGAGGATACCGGAACTTCTAACGCTCAATTCATCAATAACTG 
GAATCAGAAACACACTGATAATCCCGCTACAATTAATTTTTCTGGTGAGGATATTGGTAAACGAATCCT 
AGACCTTGC TAAC GGAGAGTTTGATTTC CTAGTTTTTGAC AAGGTATC CGTTCAAAAGATTATC AAGGA 
CCGTGGTTTAGACCTCTCAGTCGTTGATTTACCTTCTGCAGATAGCCCCAGCAATTATATCATTTTCTC 
AAGC GAC C AAAAAGAGTTTAAAGAGC AATTTGATAAAGCGCTCAAAGAACTC TATC AAGAC GGAAC CCT 
TGAAAAACTCAGCAATACCTATCTAGGTGGTTCTTACCTCCCAGATCAATCTCAGTTACAA 

SP127 amino acid (SEQ ID NO:226) 

CEMQATPKETSAQKTIVLATAGDVPPFDYEDKGNLTGFDIEVLKAVDEKLSDYEIQFQRTAWESIFPGL 
DSGHYQAAAJNINLSYTKERAEKYLYSLPIS^^ 

NQKHTDNPATINFSGEDIGKRILDI^GEFDFLVFDKVSVQKIIKDRGLDLSWDLPSADSPSNYIIFS 
SDQKEFKEQFDKALKELYQDGTLEKLSNTYLGGSYLPDQSQLQ 
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Table 2 

S. pneumoniae Antigenic Epitopes 

SP001 

Lys-1 to Ile-10; Leu-13 to Lys-32; Arg-41 to Ile-51; Ser-85 to Glu-97; 
Ala-159 to His-168; Val-309 to Thr-318; Val-341 to Asn-352; Asn-415 to 
Met-430; Phe-454 to Asn-464; Ser-573'to Gly-591; Asn-597 to Thr-641; 
and Asn-644 to Ala-664. 

SP004 

Thr-9 to Thr-24; Ile-29 to Ala-48; Thr-49 to Val-56; Val-286 to Val- 
312; 

Pro-316 to Glu-344; Val-345 to Ile-367; Gln-368 to Val-399; Ser-400 to 
Glu-431; Asn-436 to Ala-457; Ile-467 to Ala-498; and Thr-49 9 to Glu- 
540 . 

SP006 

Glu-1 to Lys-13; Pro-24 to Gly-36; Val-104 to Thr-112; Ala-118 to Asn- 
130; Trp-137 to Ala-146; Ser-151 to Ile-159; Ile-181 to Leu-188; and 
Pro-194 to Tyr-202. 

SP007 

Gly-1 to Asn-7; Tyr-24 to Gln-34; His-47 to Phe-55; Ser-60 to Ala-67; 
ALa-122 to Leu-129; Leu-221 to Lys-230; Val-236 to Phe-256; and Asp-271 
to Gly-283; and Leu-291 to Asp-297. 

SP008 

Leu-4 to Lys-17; Gln-24 to Leu-32; Asp-60 to Ser-66; Ser-70 to Asp-76; 
Ala-276 to Lys-283; Asn-304 to Lys-311; and Thr-429 to Pro-437. 

SPO 0 9 

Thr-4 to Glu-11; Leu-50 to Asp-60; Ile-102 to Trp-123; and Ser-138 to 
Ile-157. 

SP010 

Phe-34 to Gly-41; Asp-44 to Lys-50; Leu-172 to Val-186; Leu-191 to Val- 
198; Ser-202 to Ile-209; and Val-213 to Leu-221. 

SP011 

Asn-2 to Thr-10; Asp-87 to Ala-102; Tyr-125 to Glu-132; Thr-181 to Tyr- 
189; Arg-217 to Thr-232; Asn-257 to Lys-264; Pro-271 to Ser-278; Tyr- 
317 to Ala-325; Glu-327 to Pro-337; and Thr-374 to Val-381. 

SP012 

Gly-1 to Lys-19; Phe-34 to Tyr-41; Leu-109 to Lys-126; and Leu-231 to 
Glu-247. 

SP013 

Ala-1 to Lys-12; Ile-42 to Pro-53 ; Leu-138 to Lys-146; Ile-205 to Lys- 
217; Ser-235 to Ile-251; and Ser-261 to Tyr-272. 

SP014 

Gly-1 to Val-16; Leu-35 to Leu-44; Asp-73 to Asp-81; Ile-83 to Asp-92; 
Glu-145 to Ile-153; Phe-188 to Asn-196; Ser-208 to Phe-215; Ile-224 to 
Leu-231; and Asn-235 to Ala-243. 

SP015 

Ser-1 to Pro-16; Asn-78 to Glu-88; Ala-100 to Val-108; Ala-122 to Thr- 
129; Thr-131 to Ser-137; Leu-201 to Ser-220; and Gly-242 to Val-251. 
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S. pneumoniae Antigenic Epitopes 

SP016 

Gly-1 to Glu-20; Thr-30 to Val-38; Gln-94 to Asn-105; Lys-173 to Pro- 
182; Gly-189 to Arg-197; Ser-207 to Val-224; Pro-288 to Leu-298; Ala- 
327 to Ala-342; and Ser-391 to Ala-402 . 

SP017 

Ser-1 to Thr-12; Ala-36 to Tyr-45; Gln-48 to Ile-54; Lys-59 to Lys-76; 
Tyr-113 to Leu-138; and Phe-212 to Asp-219 . 

SP019 

Val-97 to Glu-117; Asp-163 to Leu-169; Thr-182 to Thr-191; and Lys-241 
to Ser-250. 

SP02 0 

Asn-18 to Lys-25; Thr-47 to Glu-60; Trp-75 to Val-84; Gly-102 to Val- 
110; Pro-122 to Ala-131; and Glu-250 to Pro-258. 

SP021 

Serl to Asp-8; Val-44 to Asp-54; Ala-117 to Val-125; Thr-165 to Thr- 
173; and Glu-180 to Pro-189. 

SP022 

Phe-5 to Lys-13; Thr-20 to Ser-36; Glu-59 to Lys-81; Tyr-85 to Gly-93; 
Trp-94 to Trp-101; and Thr-195 to Trp-208. 

SP023 

Gln-45 to Glu-59; Asp-69 to Pro-85; Lys-111 to Asn-121; Pro-218 to Ala- 
228; and Glu-250 to Asn-281. 

SP025 

Gln-14 to Thr-20; Gly-27 to Phe-33; Gly-63 to Glu-71; and Ile-93 to 
Phe-102. 

SP028 

Asp-171 to Pro-179; Tyr-340 to Glu-350; Pro-455 to Tyr-463; and Asp-474 
to Pro-480. 

SP030 

Leu-22 to Leu-37; Trp-81 to Ala-90; Phe-101 to Ala-106; Thr-124 to Tyr- 
130; and Asn-138 to Glu-144. 

SP031 

Asp-8 to Val-16; Gly-27 to Thr-35; Gly-178 to Asp-195; Thr-200 to 
Asp209; Trp-218 to Leu-224; and Lys-226 to Asp-241. 

SP032 

Ser-9 to Asp-28; Phe-31 to Val-40; Gly-42 to Arg-50; Ile-52 to Leu-60; 
Asp-174 to Phe-186; Leu-324 to Met-333; and Thr-340 to Asn-347 . 

SP033 

Gin- 2 to lle-13; Phe-46 to Ile-53; and Asp-104 to Thr-12 1. 
SP034 

Glu-36 to-Gly-43; Ala-188 to Asp-196 ; " Trp-313 to Gly-320; and Leu-323 
to Leu-32 9. 
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S- pneumoniae Antigenic 



Epitopes 



SP035 

Arg-19 to Asp-3 6; Asp-47 to Val-57; Asn-134 to Thr-143; Asp-187 to Arg 
196; and Glu-222 to Ser-230. 

SP036 

Arg-10 to Arg-17; Lys-29 to Ser-39; Ser-140 to Ala-153; Arg-158 to Tyr 
169; Asp-175 to Ala-183; Gly-216 to Asn-236; Ala-261 to Leu-270; Arg- 
282 to Phe-291; and Thr-297 to Ala-305; Pro-342 to Gln-362; Phe-455 to 
Asp-463; His-497 to Thr-511; Ala-521 to Gly-529; Ile-537 to Val-546; 
Ile-556 to Ala-568; Pro-581 to Ser-595; Glu-670 to Ala-685; Ser-696 to 
Ala-705 and Leu-782 to Ser-791. 

SP038 

Glu-61 to Pro-69; Phe-107 to Ala-115; Leu-130 to Tyr-141; Ala-229 to 
Glu-237; Ser-282 to Asn-287; Ala-330 to Glu-338; and Tyr-387 to Glu- 
393. - - 

SP039 

Ser-28 to Asp-35; Pro-88 to Pro-96; Leu-125 to Arg-135; Phe-149 to Leu 

157; Gln-246 to Val-254; Ala-357 to Thr-362; Gly-402 to Lys-411; and 
Leu-440 to Pro-448. 

SP040 

Thr-21 to Ile-30; His-54 to Gln-68; Arg-103 to Leu-117; and Thr-127 to 
Leu-136 . 

SP041 

Gly-36 to Asp-49; Leu-121 to Val-128; and Ala-186 to Ile-196. 
SP042 

Gly-11 to Arg-19; Ile-23 to Lys-31; His-145 to Asn-151; Gln-159 to Asp 
166; Ile-175 to Asp-181; Gly-213 to Tyr-225; Ile-283 to Val-291; Pro- 
329 to Glu-364; Arg-372 to Ser-386; Thr-421 to Phe-430; Leu-445 to Val 
453; Ile-486 to Ala-497; Asp-524 to Ala-535; His-662 to Gly-674; and 
His-679 to Gln-702. ' 

SP043 

Lys-2 to Asp-12; Val-58 to Asn-68; Ser-87 to Asp-95; and Asp-102 to 
Lys-117. 

SP044 

Gln-3 to Lys-11; Asp-37 to Tyr-52 ; Glu-171 to Leu-191; His-234 to Asn- 
247; and Asn-283 to Ala-291. 

SP045 

Tyr-52 to Ile-63; Asp-212 to Gln-227; Ser-315 to Thr-332; Leu-345 to 
Phe-354; Asp-362 to Val-370; Thr-518 to Asn-539; Ala-545 to Lys-559; 
and Val-601 to Pro-610. 

SP046 

Gln-9 to Ala-18; Glu-179 to Lys-186; Lys-264 to Glu-271; Gly-304 to 
Glu-17; Ser-503 to Asn-511; Asn-546 to Thr-553; and Asn-584 to Asp-591 



SP048 
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Tyr-4 to Asp-25; Lys-33 to Val-70; Asp-151 to Thr-170; Asp-222 to 
Val-257; Thr-290 to Phe-301; and Gly-357 to Val-367. 

SP049 

Ala-23 to Arg-37; Tyr-85 to Gln-95; Glu-106 to Ile-118; Arg-131 to 
ILE-144; Gly-150 to Ser-162; and Ala-209 to Asp-218. 

SP050 

Asp-95 to Glu-113; Gly-220 to Gly-228; Asn-284 to Glu-295; Thr-298 
to Val-315. 

SP051 

Lys-16 to Glu-50; Lys-57 to Asn-104; Ser-158 to Trp-173; Asp-265 
to Pro-279; Val-368 to Tyr-386; Glu-420 to Ile-454; Pro-476 to 
Ile-516; Phe-561 to Gly-581; Thr-606 to Gly-664; and Glu-676 to 
Val-696. 

SP052 

Asn-41 to Tyr-60; Phe-80 to Glu-103; Ala-117 to Val-139; Ile-142 to 
Leu-155; Val-190 to Lys-212; Glu-276 to Phe-283; Arg-290 to Ser-299; 
Leu-328 to Val-351; Gly-358 to Thr-388; Glu-472 to Ala-483; Val-533 
to Asn-561; Asp-595 to Val-606; Glu-609 to Val-620; Glu-672 to Ser- 
691. 

SP053 

Ala-62 to Val-101; Thr-147 to Leu-174; Lys-204 to Val-216; Gln-228 
to Val-262; Ser-277 to Gly-297; Thr-341 to Glyn-368; Thr-385 to Ala- 
409; Thr-414 to Ser-453; Asn-461 to Leu-490; Glu-576 to Thr-625; 
Gly-630 to Arg-639; and Asp-720 to Leu-740. 

SP054 

Glu-7 to Val-28; and Tyr-33 to Glu-44. 
SP055 

Pro-3 to Val-18; Thr-21 to Lys-53; Val-84 to Lys-99; Ile-162 to Val- 
172; and Val-204 to Ser-241. 

SP056 

Val-34 to Tyr-41; Leu-47 to Glu-55; and Pro-57 to Gln-66. 
SP057 

Asp-1 to Val-25; Pro-29 to Ile-80; Asn-96 to Val-145; and Pro-150 to 
Glu-172. 

SP058 

Ala-64 to Thr-70; Leu-82 to His-138; and Val-228 to Asn-236. 
SP059 

Val-10 to Thr-24; Ser-76 to Pro-102; Ser-109 to lle-119; Ser-124 to 
Val-130; Thr-186 to Ile-194; and Asn-234 to Ser-243. 

SP060 

Leu-70 to Arg-76; and Val-79 to Ile-88. 
S P 0 6 2 

Glu-14 to Lys-28; Ser-32 to Lys-46; and Glu-66 to Thr-74. 
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SP063 

Ile-10 to Val-25; Val-30 to Thr-40; Asp-44 to Pro-54; Asn-57 to Val- 
63; Pro-71 to Val-100; and Thr-105 to Thr-116. 

SP064 

Pro-12 to Leu-32; Val-40 to Leu-68; Asp-95 to Ala-125; Ser-164 to 
Glu-184; Ser-314 to Glu-346; Asn-382 to Val-393; Leu-463 to Gln-498; 
Asn-534 to Lys-548; and Lys-557 to Gly-605. 

SP065 

Asn-2 to Ile-12; Ala-39 to Thr-61; and His-135 to Ala-155 . 
SP067 

Gly-1 to Thr-13; Asp-203 to Asn-218; and Gly-240 to Asp-253 . 
SP068 

Ser-2 to Ser-12; Val-17 to Gln-26; and Lys-54 to Cys-67, 
SP069 

Ser-32 to Thr-41; Pro-66 to Glu-80; Thr-110 to Val-122; and Val-147 
to Thr-180. 

SP07 0 

Lys-6 to Tyr-16; Gln-19 to Ile-27; Arg-50 to Ala-58; Leu-112 to Val- 
128; Ile-151 to Asn-167; Leu-305 to Phe-321. 

SP071 

Gln-92 to Asn-158; Gln-171 to Gln-188; Val-204 to Val-240; Thr-247 to 
Ala-273; Glu-279 to Thr-338; Pro-345 to Glu-368; Asn-483 to Lys-539; 
Val-552 to Ala-568; Glu-575 to Ser-591; Ser-621 to Gly-640; Gln-742 
to Gly-758. 

SP072 

Val-68 to Tyr-81; Tyr-86 to Val-121; Leu-127 to Gly-140; Gly-144 to 
Ala-155; Gln-168 to Val-185; Asp-210 to Try-241; Glu-246 to Thr-269; 
Lys-275 to Tyr-295; Gly-303 to Pro-320; Arg-327 to Ile-335; Thr-338 
to Thr-3 64; Tyr-478 to Phe-495; and Tyr-499 to Arg-521. 

SP073 

Glu-37 to Val-45; Glu-55 to Val-68; Thr-104 to Thr-119; Ile-127 to 
Tyr-135; Asn-220 to Ile-232; Thr-237 to Ala-250; Ser-253 to Ala-263; 
Glu-284 to Ile-297; and Met-438 to Asn-455 . 

SP074 

Gly-2 to Ala-12; Gly-96 to Ile-110; and Thr-220 to Phe-239. 
SP075 

Phe-33 to Tyr-42; Gln-93 to Gly-102; and Val-196 to Asp-211. 
SP076 

Ser-64 to Leu-7 6; and Phe-81 to Ala-101. 
SP077 

Asp-1 to Glu-12; Tyr-26 to Val-36; and Val-51 to Try-62. 
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SP07 8 

Ala-193 to Ile-208; Tyr-266 to Asn-275; Glu-356 to Leu-369; Ala-411 
to Gly-422; Ser-437 to Pro-464; Thr-492 to Glu-534; and Glu-571 to 
Gln-508. 

SP079 

Gly-11 to Leu-20; Lys-39 to Leu-48; Leu-72 to Val-85; Asn-147 to Ser- 
158; Ile-178 to Asp-187; Tyr-189 to Gln-201; and Leu-203 to Ala-216 

SPO80 

Ser-2 to Glu-12; Gln-42 to Ala-51; Ala-116 to Ser-127; Phe-131 to 
Asp-143; and Ile-159 to Ile-171. 

SP081 

Gln-2 to Leu-9; Gln-49 to Cys-57; Ile-108 to Val-131; Gly-134 to Leu- 
145; and Trp-154 to Cys-162. 

SP082 

Ile-101 to Ser-187; Gly-191 to Asn-221; Arg-225 to Arg-236; Tyr-239 
to Leu-255; and Gly-259 to Arg-268. 

SP083 

Ser-28 to Asp-70. 
SP084 

Leu-42 to Gln-66; Thr-69 to Lys-81; Glu-83 to Arg-92; and Gly-98 to 
Asn-110. 

SP085 

Gln-2 to Val-22; and Ser-45 to Glu-51. 
SP086 

Leu-18 to Gln-65; and Lys-72 to Val-83 . 
SP087 

Ser-45 to Leu-53; and Thr-55 to Gln-63 
SP088 

Pro-8 to Ile-16; Leu-25 to Trp-33; Tyr-35 to Gln-43; Leu-51 to Val-59; 
Val-59 to Arg-67; Thr-55 to Tyr-63; Asn-85 to Gly-93; Thr-107 to 
Leu-115; 

Leu-115 to Trp-123; Ala-121 to Thr-129; Tyr-153 to Ala-161; His-176 to 
Gly-184; Tyr-194 to Ala-202; Ala-217 to Gly-225; and Asn-85 to Gly-93. 

SP089 

Trp-43 to Ala-51; Gln-68 to Phe-76; Val-93 to Gln-101; Phe-1^)6 to 
Phe-114; Lys-117 to Lys-125; Trp-148 to Phe-156; Glu-168 to Gln-176; 
Ile-193 to Tyr-2 01; Lys-203 to Lys-211; Glu-212 to Gln-220; Ile-237 to 
Tyr-245; Lys-247 to Lys-255; Glu-256 to Gln-264; Met-275 to Gly-283; 
Lys-286 to Gly-294; Trp-292 to Glu-300; Asp-289 to Thr-297; Tyr-315 to 
Ser-323; Asp-334 to Lys-342; Pro-371 to Arg-379; Arg-485 to Asn-493 ; 
Lys-527 to Arg-535; Phe-537 to Met-545; and Tyr-549 to Glu-557 . 



SP09 0 
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Phe-2 to Gln-10; Gln-13 to Lys-21; Tyr-19 to Glu-27; Tyr-39 to Met-47; 
Pro-65 to Leu-73; Tyr-121 to His-129; Lys-147 to Ile-155; Gly-161 to 
Lys-169; Gly-218 to Trp-226; Asp-230 to Thr-238; Tyr-249 to Ala-257; 
and Ala-272 to Gly-280. 

SP091 

Ser-19 to Ser-27; Asn-25 to Thr-33; Val-51 to Gln-59; Asn-75 to Asn-83; 
Ile-103 to Trp-111; Tyr-113 to Ala-121; Leu-175 to Asn-183; Glu-185 to 
Trp-193; Ala-203 to Tyr-211; Val-250 to Phe-258; Asn-260 to Thr-268; 
Ser-278 to Asp-286; Tyr-305 to Leu-313; Asn-316 to Gly-324; Asn-374 to 
Asp-382; Asn-441 to Gly-449 ; and Ser-454 to Gln-462 . 

SP092 

Arg-95 to Glu-103; Ala-216 to Val-224; Leu-338 to Glu-346; Pro-350 to 

Ala-358; Pro-359 to Ala-367; Pro-368 to Ala-376; Pro-377 to Ala-385; 

Pro-386 to Ala-394; Pro-395 to Ala-403; Pro-350 to Ala-358; Gln-414 to 

Lys-422; Pro-421 to Asn-429; Trp-465 to Tyr-473; Phe-487 to Tyr-495; 

Asn-517 to Gly-525; Trp-586 to Tyr-594; Phe-608 to Tyr-616; and Asp-630 
to Gly-638. 

SP093 

Gln-30 to Ile-38; Gln-52 to Val-60; Ala-108 to His-116; Tyr-133 to 
Glu-141; Tyr-192 to Ala-200; and Phe-207 to Ser-215. 



SP094 

Ala-87 to Val-95; Leu-110 to Cys-118; Gln-133 to Leu-141; Ser-185 to 

Leu-193; Ile-195 to Gly-203; Asp-206 to Gln-214; Ser-211 to Gly-219; 
Ile-241 to Thr-249. 

SP095 

Arg-1 to Gin- 9; Phe-7 to Asn-15; Thr-21 to Asn-30; Leu-46 to Phe-54; 
and Ser-72 to Met-80. 



SP096 

Gly-29 to Ile-37; Glu-52 to Ser-60; and Leu-64 to Gly-72 . 
SP097 

Ala-11 to Thr-19; Glu-53 to Glu-61; Ser-91 to Lys-99; Thr-123 to 
Gln-131; and Gly-209 to Lys-217. 



SP098 

Tnr-3 to Ser-11; Gly-38 to Phe-46; Tyr-175 to Asn-183; Met-187 to 
Cys-195; Gln-197 to Leu-205; Tyr-307 to Gln-315; Gly-318 to Tyr-326; 
Asn-348 to Val-356; Lys-377 to Pro-385; and Leu-415 to Val-423. 



SP099 

Arg-19 to Gly-27; Asp-76 to Ser-84; Val-90 to Lys-98; Phe-165 to 
Val-173; Leu-237 to Pro-245. 



SP100 

His-111 to Gln-119; Ser-141 to His-149; Asp-154 to Ser-162; Gln-158 

to Gln-166; Asp-154 to Gln-166; Lys-180 to Gln-188; and Ser-206 to 
Gln-214. 



SP101 
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Glu-23 to Glu-31; Glu-40 to Val-48; Gln-50 to Ser-58; Thr-61 to 
Ile-69; Leu-82 to Ile-90; Ala-108 to Leu-116; Gln-121 to Pro-129; 
and Leu-13 0 to Thr-138. 

SP102 

Asp-32 to His-40; Arg-48 to Lys-56; and Asp-102 to Thr-110. 
SP103 

Arg-5 to Gln-13; Gln-22 to Leu-30; Arg-151 to Gln-159; Arg-167 to 
Gln-175; Pro-189 to Glu-197; Gly-207 to Leu-215; Ser-219 to Gln-227; 
Ser-233 to Ser-241; Pro-255 to Asp-264; Lys-272 to Gly-280; Ser-318 
to Val-326; Thr-341 to Asp-351; Asn-356 to Thr-364; Val-370 to 
Tyr-37 8; 

Ile-379 to Gln-387; and Met-435 to Tyr-443 . 



SP10 5 

Asn-28 to Pro-3 6; Thr-77 to Phe-85; Arg-88 to Val-96; Gly-107 to 

Phe-115; Asp-169 to Asp-177; His-248 to Ser-256; and Ser-274 to 
Ala-282 . 

SP106 

Val-10 to Thr-18; 
Gln-94; Lys-100 to 
Arg-153 . 

SP107 

Asp-33 to Val-41; and Arg-63 to Gln-71. 
SP108 

Lys-9 to Gln-17; Leu-44 to Ser-52; Ser-63 to Phe-71; Tyr-109 to 
Ser-117; Ile-183 to Ile-191; Pro-194 to Leu-202; Gly-257 to Gln-265; 
Ala-323 to Thr-331; and Leu-381 to Tyr-389. 

SP109 

Asn-2 to Gln-10; Ala-65 to Lys-73; Leu-76 to Glu-84; Thr-111 to 
Asp-119; Gln-116 to Tyr-124; Tyr-13 0 to Val-138; Asp-173 to Gly-181; 
Asp-196 to Ser-204; Asn-231 to Ser-239; Phe-252 to Ser-260; Phe-270 to 
Tyr-278; Val-291 to His-299; Asp-306 to Leu-314; and Pro-327 to 
Gly-335. 

SF110 

Ser-8 to Glu-16; Ile-37 to Val-45; Ala-107 to Val-115; and Gly-122 
to Thr-130. 

SP111 

Asp-19 to Glu-28; Leu-43 to Ala-51; Asn-102 to Phe-110; Gln-133 to 

Ser-141; Phe-162 to Asp-170; Tyr-194 to Met-202; and Asp-273 to 
Ser-281. 



Ile-62 to Tyr-70; Ile-71 to Pro-79; Lys-86 to 
Thr-108; Phe-132 to Leu-140; and Asp-145 to 
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SP112 

Asp-3 to Gln-11; Gly-21 to Ile-29; Ala-46 to Arg-54; Arg-98 to 
Arg-106; Thr-114 to Val-122; Gln-133 to Asn-141; and Leu-223 to 
Thr-231. 

SP113 

Asn-19 to Gly-27; Arg-54 to Ser-62; Val-69 to Gln-77 ; Ser-117 to 
Asn-125; Gly-164 to Leu-172; Tyr-193 to Ser-201; Cys-303 to Phe-311; 
His-315 to Ile-323; Arg-341 to Cys-349; Ile-347 to Ser-355; Arg-403 
to Phe-411; Gln-484 to Pro-492; Ser-499 to Leu-507; Ile-541 to 
Thr-549 

Asn-622 to Ile-630; and Glu-645 to Gly-653. 
SP114 

Gly-17 to Leu-25; His-40 to Gln-48; Arg-49 to Arg-57; Ile-65 to 
Pro-73; 

Asn-101 to Asp-Ill; Gly-128 to Cys-136; Phe-183 to Thr-191; and 
Pro-268 to Ile-276. 



SP115 

Met-8 to Ser-16; Tyr-24 to Leu-32; Cys-68 to Leu-76; Ser-100 to 
Pro-108; Thr-193 to Thr-201; Gly-238 to Pro-250; Thr-280 to Phe-288; 
Pro-303 to Asn-312; Trp-319 to Leu-328; Leu-335 to Leu-344; Lys-395 
to Ala-403; Asn-416 to Gln-424; Tyr-430 to Ser-438; Val-448 to 
Leu-456; Leu-460 to Thr-468; Pro-502 to Thr-510; Lys-515 to 
Ile-524; Gln-523 to His-532; Tyr-535 to Thr-543; Ser-559 to 
Pro-567; Thr-572 to Asn-580; 

Val-594 to Arg-602; Arg-603 to Asn-611; Thr-620 to Trp-628; and 
Tyr-644 to Arg-653. 

SP117 

Ala-6 to Gly-14; Ile-19 to Thr-27; Thr-99 to Leu-107; Ser-117 to 
Asp-125; His-131 to Val-139; Ile-193 to Gly-201; and Val-241 to 
Gln-249. 



SP118 

Ser-8 to Trp-23; His-46 to Ala-54; Asn-93 to Gly-101; Val-100 to 
Ser-108; Arg-155 to Asp-163; and His-192 to Leu-200. 

SP 1 1 9 

Tyr-46 to Lys-54; Ser-93 to Ser-101; Trp-108 to Asn-116; Val-121 to 
Glu-129; and Tyr-131 to Gln-139. 

Ala"? to Lys-65; Leu-68 to Glu-76; Thr-103 to Tyr-116; Tyr-122 to 
Val-130; His-163 to Gly-173; Asp-188 to Ser-196; Ser-222 to Ser-231; 
Phe-244 to Ser-252; Pro-262 to Tyr-270; Val-283 to His-291; and 
Asp-298 to Leu-306. 

"r-V"to Ala-11; Asp-13 to Leu-21; Ser-36 to Val-44; and Gln-13 6 to 
Met-144. 

Asn-28 to Lys-36; Glu-39 to Thr-50; Val-54 to Lys-62; Asn-106 to 
Leu-114; Phe-159 to Gly-167; Asn-172 to Arg-180; Glu-199 to Asn-207; 
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Lys-230 to His-241; Asn-252 to Gly-263; Met-278 to Ala-287; Thr-346 
to Asp-354; Lys-362 to Thr-370; Asp-392 to Asn-405; Asp-411 to 
Ala-424; Gly-434 to Gly-443 ; Tyr-484 to Glu-492; Ile-511 to 
Leu-519; Asn-524 to Asp-538; Glu-552 to Ile-567; Val-605 to Lys-613; 
Phe-697 to Ala-705; Phe-722 to Leu-730; Leu-753 to Leu-761; Asp-787 
to Gln-795; Leu-858 to Asn-866; Ala-892 to Thr-901; Gly-903 to 
Ile-913; Ile-921 to Asn-931; Asn-938 to Pro-951; Gly-960 to 
Lys-970; Leu-977 to Asp-985; and Leu-988 to Pro-996. 

SP123 

Val-4 to Asn-12; Glu-47 to Leu-55; Lys-89 to Glu-100; Ser-165 to 
Thr-173; Lys-234 to Val-242; Ser-258 to Ser-266; Glu-284 to Asn-292; 
Tyr-327 to Leu-335; Tyr-457 to Thr-465; Tyr-493 to Glu-501; Thr-506 
to Tyr-514; Lys-517 to Thr-525; Asn-532 to Gly-540; and Arg-556 to 
Glu-564. 

SP124 

rg-16 to Glu-24; Gln-52 to Arg-60;" Asn-69 to Tyr-77; Glu-121 to 

Asn-129; Ala-134 to Val-142; Thr-151 to Ala-159; Asn-164 to Glu-172; 

His-181 to His-189; Thr-210 to Ala-218; Ser-244 to Val-252; Phe-287 

to Tyr-297; Ser-312 to Thr-323; His-433 to Tyr-441; Ser-445 to 
Asn-453 ; 

Asn-469 to Thr-477; Asn-501 to Asn-509; Gln-536 to Ala-547; and 
Gln-608 to Asp-621. 

SP125 

Ser-9 to Asp-21; Ala-28 to Leu-36; Asn-49 to Phe-57; Val-137 to 

Arg-145; Asn-155 to Leu-163; Glu-183 to Asp-191; Gly-202 to Tyr-210; * 

Pro-221 to Asp-229; Phe-263 to Ala-271; Phe-300 to Gln-308; Asp-313 

to Glu-321; Asn-324 to Asp-332; Ile-346 to Asn-354; Asp-362 to 

Lys-370; Met-402 to Gly-410 ; Gly-437 to Gly-445; Ser-471 to Glu-483; 

Gly-529 to Asp-537; Gln-555 to Val-563; and Leu-579 to Lys-587. 

SP126 

Leu-22 to Thr-30; Val-65 to Leu-73; and Thr-75 to Asp-83. 
SP127 

Glu-2 to Ala-12; Asp-28 to Thr-36; Val-105 to Thr-113; Lys-121 to 
Thr-129; Trp-138 to Pro-146; Ser-152 to Ile-160; Lys-180 to Asp-188; 
Leu-194 to Asn-2 02; and Gly-22 8 to Thr-23 6. 
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o . pneujnoniae orf Cloning Primers 




Name 


SEO ID 




RE 


o r U U in. 


MO 


. Z Z / 


GACTGGATC C T AAAATC T AC GAC AAT AAAAATC 


Bam HI 


cpn HI r 




: Zz o 


L. I LrA(jTCGACTGGTTGTGCTGGTTGAG 


Sal I 


o r u u 


JMU 


.AAA 

: z z y 


{j 1 u Akj Cj A I L L AAAT T AC AAT AC GG AC T AT G 


Bam HI 


cpn D/lR 


TVTA 

iMU 


- o i n 
: z o U 


LAGTGTCGACTAACTCTAGGTCGGAAAC 


Sal I 


Oir U \J OH 


JMU 




GAC TGGATC C TGAGAAT CAAGC T AC ACC C AAAGAG 


Bam HI 


cpnn £T3 

OJrUUDD 


TITO, 

NO 


. A O A 

: 232 


AGTCAAGCTTTTGTAACTGAGATTGATCTGG 


Hind III 


oiru U / A 


NO 


A "3 A 

: 233 


GACTGGATCCTGGTAACCGCTCTTCTCGTAACGCAGC 


Bam HI 


cnn rv7T3 
brU u / B 


NO 


: 234 


AGTC AAGC TTTTTC AGG AAC TTTTAC GC TTC C 


Hind III 


bPUU oA 


NO 


: 235 


AGTCAGATCTTGTGGAAATTTGACAGGTAACAGCAAAAAAGCTGC 


Bgl II 


bPU U oB 


NO 


: 236 


ACTGAAGCTTTTTTGTTTTTCAAGAATTCATCG 


Hind III 




NO 


:237 


GACTGGATCCTGGTCAAGGAACTGCTTCTAAAGAC 


Bam HI 


oPU uyB 


NO 


:238 


AGTC AAGC TTTC AC AAATTCGTTGGTGAAGCC 


Hind III 


bPU 10 A 


NO 


:239 


GACTGGATCCTAGCTCAGGTGGAAACGCTGGTTCATCC 


Bam HI 


SP01GB 


NO 


: 240 


AGTCAAGCTTATCAACTTTTCCACCTTCAACAACC 


Hind III 


SP011A 


NO 


: 241 


GTCAAGATCTCTCCAACTATGGTAAATCTGCGGATGG 


Bgl II 


SP011B 


NO 


: 242 


AGTC CTGCAGATCCACATCCGC TTTC ATCGGGTTAAAGAAGG 


Pst I 


SP012A 


NO 


:243 


GACTGGATCCTGGGAAAAATTCTAGCGAAACTAGTGG 


Bam HI 


SP012B 


NO 


: 244 


GTCACTGCAGCTGTCC TTC TTTTAC TTCTTTGGTTGC 


Pst I 


SP013A 


NO 


: 245 


GACTGGATCC TGC TAGC GGAAAAAAAGATAC AAC TTCTGG 


Bam HI 


bPUl JB 


NO 


: 246 


CTGAAAGCTTTTTTGCCAATCCTTCAGCAATCTTGTC 


Hind III 


SPU14A 


NO 


: 247 


GACTAGATCTTGGCTCAAAAAATACAGCTTCAAGTCC 


Bgl II 


Onm A t~> 

bPU14B 


NO 


. 248 


AGTCCTGCAGGTTTTTGTTTGCTTGGTATTGGTCG 


Pst I 


bPU IdA 


NO 


249 


GACTGGATCC TAGT AC AAAC TCAAGCACTAGTC AGAC AGAG 


Bam HI 


bPU JLoB 


NO 


250 


CAGTCTGCAGTTTCAAAGCTTTTTGTATGTCTTC 


Pst I 


SP016A 


NO 


251 


GACTGGATCCTGGCAATTCTGGCGGAAGTAAAGATGC 


Bam HI 


SP016B 


NO 


252 


AGTC AAGC TTGTTTC AT AGCTTTTTTGATTGTTTCG 


Hind III 


SP017A 


NO 


253 


GACTGGATC C TTCAC AAGAAAAAAC AAAAAATGAAGATGG 


Bam HI 


SP017B 


NO 


254 


AGTCAAGCTTATCGACGTAGTCTCCGCCTTC 


Hind III 


SP019A 


NO: 


255 


GACTGGATC CGAAAGGTCTGTGGTC AAAT AATCTTACC 


Bam HI 


SP019B 


NO: 


256 


AGTCAAGCTTAGAGTTAACATGGTGCTTGCCAATAGG 


Hind III 


SP020A 


NO: 


257 


GACTGGATCCAAACTCAGAAAAGAAAGCAGACAATGC 


Bam HI 


SP020B 


NO: 


258 


AGTCAAGCTTCCAAACTGGTTGATCCAAACCATCTG 


Hind III 


SP021A 


NO: 


259 


GAC TGGATC CTTC GAAAGGGTCAGAAGGTGCAGACC 


Bam HI 


SP021B 


NO: 


260 


AGTCAAGCTTCTGTAGGCTTGGTGTGCCCCAGTTGC 


Hind III 


SP022A 


NO: 


261 


CTGAGGATCCGGGGATGGCAGCTTTTAAAAATC 


Bam HI 


SP022B 


NO: 


262 


C AGTAAGCTTGTTTAC CC ATTC ACCATTACC 


Hind III 


SP023A 


NO: 


263 


CAGTGGATCCAGACGAGCAAAAAATTAAG 


Bam HI 


SP023B 


NO: 


264 


TCAGAAGCTTGTTTACCCATTCACCATT 


Hind III 


on A a c -a 

SP02 5A 


NO: 


265 


GACTGGATCCCTGTGGTGAGGAAGAAACTAAAAAG 


Bam HI 


C Ti A A C n 

SPOzoB 


NO: 


266 


CTGAGTC GAC AATATTC TGTAGGAATGC TTC GAATTTG 


Sal I 


O T~> A A O 7V 

SPuzoA 


NO: 


267 


CTGAGGATCCGACTTTTAACAATAAAACTATTGAAGAG 


Bain HI 


SPOzoB 


NO : 


268 


GTCACTGCAGGTTGTCACCTCCAAAAATCACGG 


Pst I 


c* n A ""5 a 7\ 

SPuj OA 


NO: 


269 


GACTGGATC CCTTTACAGGTAAACAACTACAAGTC GG 


Bam HI 


C Fl A "3 A T> 

SP03 OB 


NO: 


270 


CAGTAAGC TTTTC GAAGTTTGGCTC AGAATTG 


Hind III 


SPQ31A 


NO: 


271 


GACTGGATCCCCAGGCTGATACAAGTATCGCA 


Bam HI 


SPO J IB 


NO: 


272 


CAGTAAGC TTATCTGCAGTATGGCTAGATGG 


Hind III 


SP032A 


NO: 


273 


GAC TGGATC CGTC TGTATC ATTTGAAAAC AAAGAAAC 


Bam HI 


fT T"» A A A t-» 

SP032B 


NO: 


274 


CAGTCTGCAGTTTTACTGTTGCTGTGCTTGTG 


Pst I 


SP033A 


NO: 


275 


ACTGAGATCTTGGTCAAAAGGAAAGTCAGACAGGAAAGG 


Bgl II 


SP033B 


NO: 


276 


CAGTAAGC TTATTCCTGAGCTTTTTTGATAAAGGTTGCGC A 


Hind III 


SP034A 


NO: 


277 


ACTGGGATCCGAAGGATAGATATATTTTAGCATTTGAGAC 


Bam HI 


SP034B 


NO: 


278 


AGTCAAGCTTCCATGGTATCAAAGGCAAGACTTGG 


Hind III 


SP035A 


NO: 


279 


GTCAGGATC C GGTAGTTAAAGTTGGTATTAAC GG 


Bam HI 


SP035B 


NO: 


280 


AGTCAAGCTTGCAATTTTTGCGAAGTATTCCAAGAG 


Hind III 


SP036A 


NO: 


281 


AGTCGGATC CTTC TTAC GAGTTGGGACTGTATCAAGC 


Bam HI 
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R E 


OJrU J DJ3 


NO 


282 


AtjlLAAGL IlblllAill I .FTGLTTACTTACAGATGAAGG 


Hind III 


cpn P 21 


NO 


283 


AG 1 LbbAl CG I AG rGAGATGGATCATAATCTAGGAGC 


_ Bam HI 


oruj £3 £5 


NO 


284 


1GAGG 1GGAG1 1G 1 1 IGAGATGTCCATCATAAGTCGC 


Xho I 




NO 


285 


GACTGGATCCGGTTTTGAGAAAGTATTTGCAGGGG 


Bam HI 


con "5 Ota 
or U J 


NO 


286 


CAGTAAGCTTGGATTTTTTCATGGATGCAATTTTTTTGG 


Hind III 


orU 4UA 


NO: 


287 


GACTGGATCCGACAACATTTACTATCCATACAGTAGAGTCAGC 


Bam HI 


hPU4UB 


NO: 


288 


GACTAAGCTTGGCATAAGGTTGCAATTCTGGATTAATTGG 


Hind III 


SPU4IA 


NO: 


289 


GACTGGATC CGGCTAAGGAAAGAGTGGATG 


Bam HI 


SP041B 


NO: 


290 


GACTAAGC TTTTC ATTTTTAAATTGAC TATGC GC CC G 


Hind III 


SP042A 


NO: 


291 


GACTGGATC CTTGTTCCTATGAACTTGGTCGTCACC 


Bam HI 


SP042B 


NO: 


292 


CATGAAGCTTATCCTGGATTTTTCCAAGTAAATCT 


Hind III 


SP043A 


NO: 


293 


GACTGGATC C TT ATAAGGGTGAATTAGAAAAAGG 


Bam HI 


SP043B 


NO: 


294 


GACTAAGCTTCTTATTAGGATTGTTAGTAGTTG 


Hind III 


SP044A 


NO: 


295 


GACTGGATC CGAATGTTCAGGCTCAAGAAAGTTCAGG 


Bam HI 


SP044B 


NO: 


296 


GAC TAAGCTTTTC C CCTGATGGAGC AAAGTAATAC C 


Hind III 


SP045A 


NO: 


297 


GACTGGATCCCTTGGGTGTAACCCATATCCAGCTCCTTCC 


Bam HI 


SP045B 


NO: 


298 


GACTGTCGACTTCAGCTTGTTTATCTGGGGTTGC 


Sal I 


SP046A 


NO: 


299 


GACTGGATCCTAGTGATGGTACTTGGCAAGGAAAACAG 


Bam HI 


SP046B 


NO: 


300 


ACTGCTGCAGATCTTTGCCACCTAGCTTCTCATTG 


Pst I 


SP048A 


NO: 


301 


GTC AGGATC C TGGGATTC AATATGTC AGAGATGATACTAG 


Bam HI 


SP048B 


NO: 


302 


CTAGAAGCTTACGCACCCATTCACCATTATCATTG 


Hind III 


SP049A 


NO: 


303 


GTCAGGATCC GGATAATAGAGAAGC ATTAAAAACC 


Bam HI 


SP049B 


NO: 


304 


AGTCAAGCTTGACAAAATCTTGAAACTCCTCTGGTC 


Hind III 


SP050A 


NO: 


305 


GTCAGGATCCAGATTTTGTCGAGGAGTGTCATACC 


Bam HI 


SP050B 


NO: 


306 


AGTCAAGCTTTCCCTTTTTACCCTTACGAATCCAGG 


Hind III 


SP051A 


NO: 


307 


GAC TGGATC C ATCTGTAGTTTATGC GGATGAAACAC TTATTAC 


Bam HI 


SP051B 


NO: 


308 


GAC TGTC GACGCTTTGGTAGAGATAGAAGTC ATG 


Sal I 


SP052A 


NO: 


309 


GACTGGATCCTTACTTTGGTATCGTAGATACAGCCGGC 


Bam HI 


SP052B 


NO: 


310 


AGTCAAGCTTTGTTAATTGCGTACCTTCTAAGCGACC 


Hind III 


SP053A 


NO: 


311 


GACTGGATCCAGCTAAGGTTGCATGGGATGCGATTCG 


Bam HI 


SP053B 


NO: 


312 


GACTGTC GACC TGGGC TTTATTAGTTTGACTAGC 


Sal I 


SP054A 


NO: 


313 


CAGTGGATCCCTATCACTATGTAAATAAAGAGA 


Bam HI 


SP054B 


NO: 


314 


ACTGAAGCTTTTCTGTCCCTGTTTGAGGCA 


Hind III 


SP055A 


NO: 


315 


cagtggatcctgagactcctcaatcaataacaaa 


Bam HI 


SP055B 


NO: 


316 


ACGTAAGCTTATAATCAGTAGGAGAAACTGAACT 


Hind III 


SP056A 


NO: 


317 


CAGTGGATCCGGATGCTCAAGAAACTGCGG 


Bam HI 


SP056B 


NO: 


318 


GACTAAGCTTTTGCCTCTCATTCTTGCTTCC 


Hind III 


SP057A 


NO: 


319 


C AGTGGATCC CGACAAAGGTGAGACTGAG 


Bam HI 


SP057B 


NO: 


320 


ACGTAAGCTTATTTCTTAATTCAAGTGTTTTCTCTG 


Hind III 


SP058A 


NO: 


321 


GACTGGATC CAAATCAATTGGTAGC AC AAGATC C 


Bam HI 


SP058B 


NO: 


322 


CAGTGTCGACATTAGGAGCCACTGGTCTC 


Sal I 


SP059A 


NO: 


323 


C AGTGGATC C CAAAC AGTC AGC TTC AGGAAC 


Bam HI 


SP059B 


NO: 


324 


GAC TC TGC AGTTT AATCTTGTC C C AGGTGG 


Pst I 


SP060A 


NO: 


325 


GACTGGATCCATTCGATGATGCGGATGAAAAG 


Bam HI 


SP060B 


NO: 


326 


GACTAAGCTTCATTTGTCTTTGGGTATTTCGCA 


Hind III 


SP062A 


NO: 


327 


CAGTGGATCCGGAGAGTCGATCAAAAGTAG 


Bam HI 


SP062B 


NO: 


328 


GTCACTGCAGTTGCTCGTCTCGAGGTTC 


Pst I 


SP063A 


NO: 


329 


C AGTGGATC CATGGACAACAGGAAACTGGGAC 


Barn HI 


SP063B 


NO: 


330 


CAGTAAGCTTATTAGCTTCTGTACCTGTGTTTG 


Hind III 


SP064A 


NO: 


331 


GAC TGGATCCC GATGGGCTC AATC CAACC CC AGGTC AAGTC 


Bam HI 


SP064B 


NO: 


332 


GACTCTGCAGCATAGCTTTATCCTCTGACATCATCGTATC 


Pst I 


SP065A 


NO: 


333 


GACTGGATCCTTCCAATCAAAAACAGGCAGATGG 


Bam HI 


SP065B 


NO: 


334 


GACTAAGCTTGAGTCCCATAGTCCAAGGCA 


Hind III 


SP067A 


NO: 


335 


AGTC GGATC CTATC AC AGGATC GAAC GGTAAGACAAC C 


Bam HI 


SP067B 


NO: 


336 


ACTGGTCGACTTCTTTTAACTCCGCTACTGTGTC 


Sal I 
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SP068A 


NO: 


337 


CAGTGGATCCAAGTTCATCGAAGATGGTTGGGAAGTCC 


Bam HI 


SP068B 


NO: 


338 


GATCGTCGACCCGCTCCCACATGCTCAACCTT 


Sal I 


SP069A 


NO: 


339 


TGAC GGATC C ATCGCTAGC TAGTGAAATGCAAGAAAG 


Bam HI 


SP069B 


NO: 


340 


TGACAAGCTTATTCGTTTTTGAACTAGTTGCTTTCGT 


Hind III 


SP070A 


NO: 


341 


GACTGGATCCGCACCAGATGGGGCACAAGGTTCAGGG 


Bam HI 


SP070B 


NO: 


342 


TGAC AAGCTTAACTTGTAAC GAAC AGTTCAATCTG 


Hind III 


SP071A 


NO: 


343 


GAC TAGATC TTTTTAAC CC AACTGTTGGTAC TTTC C 


Bgl II 


SP071B 


NO: 


344 


TGACAAGCTTGTTAGGTGTTACATTTTGACCGTC 


Hind III 


SP072A 


NO: 


345 


ACTGAGATC TTTTTAAC CC AACTGTTGGTAC TTTC 


Bgl II 


SP072B 


NO: 


346 


GACTAAGCTTTCTACGATAACGATCATTTTCTTTACC 


Hind III 


SP073A 


NO: 


347 


GACTGTC GAC TC GTAGATATTT AAGTC TAAGTGAAGC G 


Sal I 


SP073B 


NO: 


348 


AGTCAAGCTTGTTAGGTGTTACATTTTGCAAGTC 


Hind III 


SP074A 


NO: 


349 


GACTGGATCCCTTTGGTTTTGAAGGAAGTAAG 


Bam HI 


SP074B 


NO: 


350 


TGAC CTGC AGAC GATTTTTGAAAAATGGAGGTGTATC 


Pst I 


SP075A 


NO: 


:351 


C AGTGGATCC C TAC T AC CTC TC GAGAGAAAG 


Bam HI 


SP075B 


NO: 


352 


ACTGAAGCTTTTCGCTTTTTACTCGTTTGACA 


Hind III 


SP076A 


NO: 


:353 


C AGTGGATC CT AAGGTC AAAAGTC AGACCGC TAAGAAAGTGC 


Bam HI 


SP076B 


NO: 


:354 


CAGTAAGCTTTAGGGTATCCAAATACTGGTTGTTGATG 


Hind III 


SP077A 


NO: 


:355 


TGAC AGATC TTGACGGGTC TC AGGATC AGAC TC AGG 


Bgl II 


SP077B 


NO: 


:356 


TGACAAGCTTCAAAGACATCCACCTCTTGACCTTTG 


Hind III 


SP078A 


NO: 


:357 


GACTGGATCCTAGAGGCTTTGCCAAATGGTGGGAAGGG 


Bam HI 


SP078B 


NO: 


:358 


GTCAGTCGACTTGTTGTAACACTTTTCGAGGTTTGGTACC 


Sal I 


SP079A 


NO: 


:359 


C AGTGGATC C TC AAAAAGAGAAGGAAAAC TTGG 


Bam HI 


SP079B 


NO: 


:360 


CAGTCTGCAGTTTCTTCAACAAACCTTGTTCTTG 


Pst I 


SP080A 


NO: 


:361 


CAGTGGATCCACGTTCTATTGAGGACCACTT 


Bam HI 


SP080B 


NO: 


:362 


CAGTAAGCTTTTCCTTCTCAGTCAATTCTTTTCC 


Hind III 


SP081A 


NO: 


:363 


GACTGGATCCCGCTCAAAATACCAGAGGTGTTCAG 


Bam HI 


SP081B 


NO: 


:364 


GACTAAGCTTAGTACCATGGGTGTGACAGGTTTGAA 


Hind III 


SP082A 


NO: 


:365 


C TGAGGATC C AATTGT AC AATT AGAAAAAGAT AGC 


Bam HI 


SP082B 


NO: 


:366 


TGACAAGCTTGCGTTGACTAGGTTCTGCAATGCC 


Hind III 


SP083A 


NO: 


:367 


GACTGGATC CTCTGAC C AAGCAAAAAGAAGC AGTC AATGA 


Bam HI 


SP083B 


NO: 


:368 


TC AGC AGC TGATC ATTGAC TTTAC GATTTGCTC C 


Bgl II 


SP084A 


NO: 


:369 


GACTGGATCCGTCCGGCTCTGTCCAGTCCACTTTTTCAGCG 


Bam HI 


SP084B 


NO: 


:370 


TCAGAAGCTTATTTTTTGTTTCCTTAATGCGTT 


Hind III 


SP085A 


NO: 


:371 


GACTGGATCC GGGAC AAATTC AAAAAAATAGGC AAGAGG 


Bam HI 


SP085B 


NO: 


:372 


GTCAAAGCTTTGGCTCTTTGATTGCCAACAACTG 


Hind III 


SP086A 


NO: 


:373 


GACTGGATC CTC GC TAC C AGC AACAAAGCGAGCAAAAGG 


Bam HI 


SP086B 


NO: 


:374 


GACTAAGCTTACTTTTTTCTTTTTCCACACGA 


Hind III 


SP087A 


NO: 


:375 


CAGTGGATC CGAACC GACAAGTCGCCCACTATC AAGACT 


Bam HI 


SP087B 


NO: 


:376 


CTGAAAGCTTTGAATTCTCTTTCTTTTCAGGCT 


Hind III 


SP088A 


NO: 


:377 


TCGAGGATCCGGTTGTCGGCTGGCAATATATCCCGT 


Bam HI 


SP088B 


NO 


:378 


C AGTAAGC TTC C GAACC C ATTC GC C ATTATAGTTGAC 


Hind III 


SP089A 


NO 


:379 


AGTCGGATC CGGCC AAATC AGAATGGGT AGAAGAC 


Bam HI 


SP089B 


NO 


:380 


TGACCTGCAGCTTCTCATTGATTTTCATCATCAC 


Pst I 


SP090A 


NO 


:381 


GACTGGATCCATTTGCAGATGATTCTGAAGGATGG 


Bam HI 


SP090B 


NO 


:382 


TC AGCTGCAGCTTAAC C C ATTCACCATTCTAGTTTAAG 


Pst I 


SP091A 


NO 


:383 


GACTGGATCCTGTCGCTGCAAATGAAACTGAAGTAGC 


Bam HI 


SP091B 


NO 


:384 


GACTAAGCTTATACCAAACGCTGACATCTACGCG 


Hind III 


SP092A 


NO 


:385 


AGTCAGATCTTACGTCTCAGCCTACTTTTGTAAGAGC 


Bgl II 


SP092B 


NO 


:386 


GACTAAGC TTAACCC ATTC AC CATTGGC ATTGAC 


Hind III 


SP093A 


NO 


:3'87 


CAGTGGATCCTGGACAGGTGAAAGGTCATGCTACATTTGTG 


Bam HI 


SP093B 


NO 


:388 


GAC TAAGC TTCAACC ATTGAGACCTTGCAAC AC 


Hind III 


SP094A 


NO 


:389 


GTC AGGATCC GATTGC TCCTTTGAAGGATTTGAGAGAAACC 


Bam HI 


SP094B 


NO 


:390 


GACTAAGCTTCGATCAAAGATAAGATAAATATATATAAAGT 


Hind III 


SP095A 


NO 


:391 


GACTGGATCCTAGGTCATATGGGACTTTTTTTCTACAACAAAATAGG Bam HI 
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NO 


:392 


TGACAAGCTTATCTATCAGCTCATTTAATCGTTTTTG 


Hind III 


bFuy da 


NO 


:393 


C TGAGGATC C C AAC GTTGAGAATTATTTGC GAATG 


Bam HI 


cnno C -rj 
brUy oB 


NO 


:394 


TGAC AAGC TTGAGTCTAC AAAAGTAATGTAC 


Kind III 


bJrUy /A 


NO 


:395 


GTCAGGATCCCTACTATCAATCAAGTTCTTCAGCC 


Bam HI 


bPUy /B 


NO 


:396 


TGACAAGCTTGACTGAGGCTTGGACCAGATTGAAAAG 


Hind III 


o n A o o 7\ 


NO 


:397 


GAC TGGATC CGAC AAAAAC ATTAAAACGTC C TGAGG 


Bam HI 


/nr t^, r\ r\ r\ i-*s 

SP098B 


NO 


:398 


GACTAAGCTTAGCACGAACTGTGACGCTGGTTCC 


Hind III 


SPQ99A 


NO 


:399 


GAC TGGATC CTTCTCAGGAGACCTTTAAAAATATC 


Bam HI 


SP099B 


NO 


:400 


GACTAAGCTTGTTGGCCATCTTGTACATACC 


Hind III 


SP100A 


NO 


:401 


GACTGGATCCAGTAAATGCGCAATCAAATTC 


Bam HI 


SP100B 


NO 


:402 


AGTC C TGCAGGT ATTTAGC C C AATAATC TAT AAAGC T 


Pst I 


SP101A 


NO 


:403 


C AGTGGATC C TT AC C GC GTTCATC AAGATGTC 


Bam HI 


SP101B 


NO 


:404 


GACTAAGCTTGCCAGATGTTGAAAAGAGAGTG 


Hind III 


SP102A 


NO 


:405 


GACTGGATCCGTGGATGGGCTTTAACTATCTTCGTATTCG 


Bam HI 


SP102B 


NO 


:406 


AGTCAAGCTTGCTAGTCTTCACTTTCCCTTTCC 


Hind III 


SP103A 


NO 


:407 


GACTGTCGACACTAAACCAGCATCGTTCGCAGGA 


Sal I 


SP103B 


NO 


:408 


C TGAC TGC AGC TTC TTGAAG AAAT AATGATT GTGG 


Pst I 


SP105A 


NO 


:409 


CAGTGGATCCTGACTACCTTGAAATCCCACTT 


Bam HI 


SP105B 


NO 


:410 


CAGTAAGCTTTTTTTTAAGGTTGTAGAATGATTTCAATC 


Hind III 


SP106A 


NO 


:411 


CAGTGTCGACTCGTATCTTTTTTTGGAGCAATGTT 


Sal I 


SP1Q6B 


NO 


412- 


GAC TAAGCTTAAATGTTCC GATAC GGGTGATTG 


Hind III 


SP107A 


NO 


413 


CAGTGGATCCGGACTCTCTCAAAGATGTGAAAG 


Bam HI 


SP107B 


NO 


414 


GAC TAAGC TTC TTGAGTTTGTC AAGGATTGCTTT 


Hind III 


SP108A 


NO 


415 


CAGTGGATCCCAAGAAATCCTATCATCTCTTCCAGAAG 


Bam HI 


SP108B 


NO 


416 


GACTAAGCTTTTC AGAAC TAAAAGC C GC AGCTT 


Hind III 


SP109A 


NO 


417 


GACTGGATCCACGAAATGCAGGGCAGACAG 


Bam HI 


SP109B 


NO 


418 


C AGTAAGCTTATC AAC ATAATCTAGTAAATAAGC GT 


Hind III 


SP110A 


NO 


419 


CAGTGGATCCTGTATAGTTTTTAGCGCTTGTTCTTC 


Bain HI 


SP110B 


NO 


420 


GTCAAAGCTTTGATAGAGTGTCATAATCTTCTTTAG 


Hind III 


SP111A 


NO 


421 


GAC TGGATC CGTGTGTCGAGC ATATTCTGAAG 


Bam HI 


SP111B 


NO: 


422 


CAGTAAGCTTACTTTTACCATTTCTTTGTTCTGCATC 


Hind III 


SP112A 


NO: 


423 


GAC TGTC GAC GTGTTTGGATAGCATTCAGAATC AGAC G 


Sal I 


SP112B 


NO: 


424 


CAGTAAGCTTCGGAAGTAAAGACAATTTTTCC 


Hind III 


SP113A 


NO: 


425 


C AGTGGATC C GTGCC TAGATAGTATTATTACTC AAAC 


Bam HI 


SP113B 


NO: 


426 


GACTAAGCTTTTTGCTTATTTCTCTCAATTTTTC 


Hind III 


SP114A 


NO: 


427 


CAGTGGATCC C ATTC AGAAGCAGAC CTATC AAAATC 


Bam HI 


SP114B 


NO: 


428 


AC TGAAGC TTATGTAATTTTTTAGATTTTTC AATATTTTTCAG 


Hind III 


SP115A 


NO: 


429 


AGTCGGATCCTAAGGCTGATAATC GTGTTCAAATG 


Bam HI 


SP115B 


NO: 


430 


GACTAAGC TTAAAATT AGATAGAC GTTGAGT 


Hind III 


SP117A 


NO: 


431 


AGTC GG ATC C C TGTGGCAATC AGTC AGC TGC TTC C 


Bam HI 


SP117B 


NO: 


432 


GACTGTCGACTTTAATCTTGTCCCAGGTGGTTAATTTGCC 


Sal I 


SP118A 


NO: 


433 


ACTGGTCGACTTGTCAACAACAACATGCTACTTCTGAG 


Sal I 


SP118B 


NO: 


434 


GAC TCTGC AGAAGTTTAAC CC ACTTATCATTATC C 


Pst I 


SP119A 


NO: 


435 


ACTGGGATCCTTGTTCAGGCAAGTCCGTGACTAGTGAAC 


Bam HI 


SP119B 


NO: 


43 6 


GACTAAGCTTGGCTAATTC CTTCAAAGTTTGCA 


Hind III 


SP120A 


NO: 


437 


AGTCGGATCC CTC GC AAATTGAAAAGGC GGC AGTTAGC C 


Bam HI 


SP120B 


NO: 


438 


GACTAAGCTTGTAAATAAGCGTAC CTTTTTCTTCC 


Hind III 


SP121A 


NO: 


439 


TCAGGGATCCTTGTCAGTCAGGTTCTAATGGTTCTCAG 


Bam HI 


SP121B 


NO: 


440 


AGTC AAGCTTGGC ATTGGC GTC GC C GTC C TTC 


Hind III 


SP122A 


NO: 


441 


GAC TGGATCC GGAAACTTC ACAGGATTTTAAAGAGAAG 


Bam HI 


SP122B 


NO: 


442 


GACTGTCGACAATCAATCCTTCTTCTGCACTTCT 


Sal I 


SP123A 


NO: 


443 


CAGTGGATC CTGTGGTC GAAGTTGAGACTCC TC AATC 


Bam HI 


SP123B 


NO: 


444 


GACTAAGCTTTTCTTCAAATTTATTATCAGC 


Hind III 


SP124A 


NO: 


445 


AGTC GGATC C AAC AC C TGTAT AT AAAGTT AC AGC AATC G 


Bam HI 


SP124B 


NO: 


446 


GACTGTCGACTACTTGACCGAATGCGTCGAATGTACG 


Sal I 
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SP12 5A NO : 447 C TGAGGATC CATTAGAC AGATT AATTGAAATC GG 
SP12 5B NO : 44 8 GACTGTCGACTTTAAAGATTGAAGTTTTAAAGCT 
SP12 6A NO : 449 TGAC GGATC CTAAGAC AGATGAAC GGAGC AAGGTG 
SP12 6B NO : 45 0 CTGAAAGCTTTAAGGCTTCCTCAATGAGTTTGTCT 
SP127A NO : 451 GACTGGATCCCTGTGAGAATCAAGCTACACCCA 
SP127B NO:452 CTGAAAGCTTTTGTAACTGAGATTGATCTGGGAG 



RE 

Bam HI 
Sal I 
Bam HI 
Hind III 
Bam HI 
Hind III 



